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INTRODUCTION 


This databook contains data sheets on the SGS-ATES range of discrete power devices 
for professional, industrial and consumer applications. 

Selection guides are provided in the following pages to facilitate rapid identification of 
the most suitable device for the intended use. 

The information on each product has been specially presented in order that the perfor- 
mance of the product can be readily evaluated within any required equipment design. 


SGS-ATES GROUP OF COMPANIES 


INTERNATIONAL HEADQUARTERS 
SGS-ATES Componenti Elettronici SpA 


Via C. Olivetti 2,-20041 Agrate Brianza-ltaly 


Tel.: 39 - 65551 
Telex: 330131 - 330141 - SGSAGR 


BENELUX 

SGS-ATES Componenti Elettronici SpA 
Sales Office: 

B- 1180 Bruxelles 

Winston Churchill Avenue, 122 

Tel.: 2 - 3432439 

Telex: 24149 B 


BRAZIL 

SGS Semicondutores LTDA 

Sales Office: 

05413 Sao Paulo 

Av. Henrique Schaumann 286 - CJ33 
Tel.: 11 - 853-5062 

Telex: 37988 UMBR BR 


DENMARK 

SGS Semicondutor A.B. 
Sales Office: 

2730 Herlev 

Herlev Torv, 4 

Tel: 2 - 948533 

Telex: 35411 


FRANCE 

Société Générale de Semiconducteurs 
92120 Montrouge 

21-23 Rue de la Vanne 

Tel.: 1 - 6571133 

Telex: 250938F 


HONG KONG 

SGS Semiconductour Asia Limited 
9th Floor, Block N, 

Kaiser Estate, Phase Ill, 

11 Hok Yuen St., 

Hunghom, Kowloon 

Tel.: 3-644251/5 

Telex: HX 63906 ESGIE HX 


ITALY 

SGS-ATES Componenti Elettronic: SpA 
Direzione Italia e Sud Europa 

20090 Assago (Mi) 


V.le Milanofiori- Strada 4- Palazzo A/4/A 


Tel.: 2 - 8244131 (10 linee) 
Telex: 330131 - 330141 SGSAGR 


Sales Offices: 
40128 Bologna 
Via Corticella, 231 
Tel.: 51-324486 
00161 Roma 

Via A Torlonia, 15 
Tel.: 6-8444474 


KOREA 

Douil Incorporated 
Central P.O. Box 7636 
Seoul Korea 

Tel.: 712-7071/2/3 
Telex: K 26493 


SINGAPORE 

SGS Semiconductor (Pte) Ltd. 
Singapore 2056 

28 Ang Mo Kio 

Industrial Park 2 

tel.: 482-1411 

Telex: RS 21412 ESGIES 


SWEDEN 

SGS Semiconductor A.B. 
19500 Marsta 
Bristagatan, 16 

Tel.: 760 - 40120 

Telex: 042 - 10932 


SWITZERLAND 

SGS Semiconductor S.A. 
Sales Offices: 

1218 Grand-Saconnex (Geneve) 
Chemin Frangois-Lehmann, 22 
Tel.: 22 - 986462/3 

Telex: 28895 

6340 Baar 
Oberneuhofstrasse, 2 

Tel.: 42 - 315955 

Telex: 864915 


TAIWAN-REPUBLIC OF CHINA 
SGS-ATES Singapore (Pte) Ltd 
Taipei Sec 4 

6th floor, Pacific Commercial Bidg. 
285 Chung Hsiao E Road 

Tel.: 2-7728203 

Telex: 10310 ESGIE TWN 


UNITED KINGDOM 

SGS Semiconductor Limited 
Aylesbury, Bucks 

Planar House, Walton Street 
Tel.: 296 - 5977 

Telex: 041 - 83245 


WEST GERMANY 

SGS Halbleiter Bauelemente GmbH 
8018 Grafing bei Miinchen 
Haidling, 17 

Tel.: 8092-690 

Telex: 05 27378 


Sales Offices: 

3012 Langenhagen 
Hans Boeckler Str., 2 
Tel.: 511 - 789881 

Telex: 923195 

8500 Nurnberg 40 
Allersberger Str., 95 
eingang Wilhelminenstr. 1 
Tel.: 911 - 464071 

Telex: 626243 

8023 Pullach bei Miinchen 
Seitnerstrasse, 42 

Tel.: 89 - 793 0662 
Telex: 5215784 

7000 Stuttgart 80 
Kalifenweg, 45 

Tel.: 711 - 713091/2 
Telex: 07 255545 


U.S.A. 

SGS-Semiconductor Corporation 
Phoenix, AZ 85022 

1000 East Bell Road 

Tel.: (602) 867-6100 

Telex: 249976 SGSPH UR 


Sales Offices: 

Austin, TX 78723 

6448 Highway 290 East 
Suite F-103 

Tel.: (612) 459-4545 
Bloomington, MN 55438 
6100 Green Valley Drive 
Suite 120 

Tel.: (612) 835-1347 

Telex: 201692 SGSMI UR 
Dallas, TX 75248 

16970, Dallas North Parkway 
Suite 401 

Tel.: (214) 733-1515 

Telex: 203997 SGSDA UR 
Hauppauge, NY 11788 
330 Motor Parkway 

Suite 100 

Tel.: (516) 435-1050 

Telex: 221275 SGSHA UR 
Indianapolis, IN 46241 
2346 S. Lynhurst Drive 
Suite H-200 

Tel.: (817) 241-1116 

Telex: 209144 SGSIN UR 
Irvine, CA 92714 

18271 W. McDurmott Drive 
Suite J. 

Tel. (714) 863-1222 

Telex: 277793 SGSOR UR 
Norcross, GA 30071 
3040-D1 Holcomb Bridge Road 
Tel.: (404) 446-8686 

Telex: 261395 SGSAT UR 
Poughkeepsie, NY 12601 
201 South Avenue 

Suite 206 

Tel.: (914) 473-2255 

Santa Clara, CA 95051 
2700 Augustine Drive 
Suite 209 

Tel.: (408) 727-3404 

Telex: 278833 SGSSA UR 
Schaumburg, IL 60196 
600 North Meacham Road 
Tel.: (312) 490-1890 

Telex: 210159 SGSCH UR 
Waltham, MA 02154 

240 Bear Hill Road 

Tel.: (617) 890-6688 

Telex: 200297 SGSWH UR 
Westlake Village, CA 91361 
31416 West Agoura Road 
Suite 200 

Tel.: (818) 991-2900 

Telex: 215258 SGSWD UR 
Woodland Hills, CA 91367 
6355 Topanga Canyon Boulevard 
Suite 220 

Tel.: (213) 716-6600 

Telex: 215258 SGSWD UR 
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IDENTITY 


Late in 1957, SGS was founded around a team of 
researchers who were already carrying out pioneer 
work in the field of semiconductors. From that small 
nucleus, the company has evolved into a Group of 
Companies, operating on a worldwide basis as a 
broad range semiconductor producer, with billings well 
over a quarter billion dollars and employing about 
7500 people. 

The SGS Group of Companies has now reached a 
total of 11 subsidiaries, located in Brazil, France, 
Germany, Italy, Malta, Malaysia, Singapore, Sweden, 
switzerland, United Kingdom and the USA. 

To go with tts logo, the company takes the motto 
“Technology and Service’, underlining the accent 
given to the develooment of state-of-the-art 
technologies and the corporate commitment to offer 
customers the best quality and service in the industry. 
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ALPHANUMERICAL INDEX 


Type Page | Type Page| Type Page 


BD157 70 | BD332 91| BD710 115 
BD158 70 | BD333 91| BD711 115 
BD159 70 | BD334 91| BD712 115 
BD175 72 | BD335 91| BD905 121 
BD176 72 | BD336 91| BD906 | 121 
BD177 72 | BD433 97| BD907 121 
BD178 72 | BD434 971 BD908 121 
BD179 72 | BD435 97| BD909 121 
BD180 72 | BD436 97 | BD910 121 
BD233 78 | BD437 97} BD911 121 
BD234 78 | BD438 97| BD912 121 
BD235 78 | BD439 97| BDV64 127 
BD236 78 | BD440 103} BDV64A 127 
BD237 78 | BD441 103 | BDV64B 127 
BD238 78 | BD442 103} BDV65 127 
BD239 84 | BD533 106 | BDV65A 127 
BD239A 84 | BD534 106 | BDV65B 127 
BD239B 84 | BD535 106 | BDW51 132 
BD239C 84 | BD536 106 | BDW51A 132 
BD240 84 | BD537 106 | BDW51B 132 
BD240A 84 | BD538 106 | BDW51C 132 
BD240B 84 | BD675 110| BDW52 132 
BD240C 84 | BD675A 110| BDW52A 132 
BD241 87 | BD676 110} BDW52B 132 
BD241A 87 | BD676A 110} BDW52C 132 
BD241B 87 | BD677 110} BDW91 139 
BD241C 87 | BD677A 110} BDW92 139 
BD242 87 | BD678 110| BDW93 145 
BD242A 87 | BD678A 110| BDW93A 145 
BD242B 87 | BD679 110} BDW93B 145 
BD242C 87 | BD679A 110} BDW93C 145 
BD243 89 | BD680 110| BDW94 145 
BD243A 89 | BD680A 110| BDW94A 145 
BD243B 89 | BD681 110| BDW94B 145 
BD243C 89 | BD682 110} BDW94c 145 
BD244 89 | BD705 115| BDX33 148 
BD244A 89 | BD706 115| BDX33A 148 
BD244B 89 | BD707 115| BDX33B 148 
BD244C 89 | BD708 115| BDX33C 148 
BD331 91 | BD709 115| BDX34 148 


ALPHANUMERICAL INDEX 


Type Page | Type Page | Type Page 


BDX34A 148 | BSW67 197 | BU930Z 282 
BDX34B 148 | BSW68 197 | BU930ZP 282 
BDX34C 148 | BU125 201 | BU931R 287 
BDX53 155 | BU125S 205 | BU931RP 287 
BDX53A 155 | BU208 209 | BU932R 287 
BDX53B 155 | BU208A 209 | BU932RP 287 
BDX53C 155 | BU208D 209 | BU999 293 
BDX53E 158 | BU325 215 | BUR5O 295 
BDX53F 158 | BU326 220 | BUR50S 295 
BDX53S 164 | BU326A 220 | BUR51 301 
BDX54 155 | BU326S 225 | BUR52 307 
BDX54A 155 | BU4O6 229 | BUT11 313 
BDX54B 155 | BU406D 235 | BUT11A 313 
BDX54C 155 | BU406H 229 | BUT13 318 
BDX54E 158 | BU407 241 | BUT13P 318 
BDX54F 158 | BU407D 235 | BUV20 325 
BDX54S 164 | BU407H 241 | BUV21 325 
BDX85 170 | BU408 229 | BUV22 325 
BDX85A 170 | BU408D 235 | BUV23 328 
BDX85B 170 | BU426 247 | BUV24 328 
BDX85C 170 | BU426A 247 | BUV25 328 
BDX86 170 | BUS508 250 | BUV46 331 
BDX86A 170 | BU508A 250 | BUV47 333 
BDX86B 170 | BUS508D 250 | BUV47A 333 
BDX86C 170 | BU801 256 | BUV48 342 
BDX87 177 | BU806 261 | BUV48A 342 
BDX87A 177 | BU807 261 | BUV48B 352 
BDX87B 177 | BU810 267 | BUV48C 352 
BDX87C 177 | BU910 600 | BUW11 358 
BDX88 177 | BU911 600 | BUW11A 358 
BDX88A 177 | BU912 600 | BUW12 364 
BDX88B 177 | BU920 271 | BUW12A 364 
BDX88C 177 | BU920P 277 | BUW22 367 
BDY57 184 | BU920T 277 | BUW22A 367 
BDY58 184 | BU921 271 | BUW22AP 367 
BDY90 187 | BU921P 277 | BUW22P 367 
BDY91 187 | BU921T 277 | BUW32 374 
BDY92 187 | BU922 271 | BUW32A 374 
BFEX34 189 | BU922P 277 | BUW32AP 374 
BSS44 193 | BUQ22T 277 | BUW32P 374 


ALPHANUMERICAL INDEX 


Type Page | Type Page | Type Page 


BUW34 381 | BUY48 492 | MJ4030 528 
BUW35 381 | BUY49P 497 | MJ4031 528 
BUW36 381 | BUY49S 499 | MJ4032 528 
BUW42 390 | BUY68 503 | MJ4033 528 
BUW42A 390 | BUY69A 507 | MJ4034 528 
BUW42AP 390 | BUY69B 507 | MJ4035 528 
BUW42P 390 | BUY69C 507 | MJ4502 516 
BUW44 395 | D44C1 510 | MJ10004 530 
BUW45 395 | D44c2 510 | MJ10004P 530 
BUW46 395 | D44cC3 510 | MJ10005 530 
BUX10 400 | D44c4 510 | MJ10005P 530 
BUX10P 406 | D44c5 510 | MJ11011 533 
BUX11 409 | D44c6 510 | MJ11012 533 
BUX11N 415 | D44C7 510 | MJ11013 533 
BUX12 421 | D44c8 510 | MJ11014 533 
BUX13 427 | D44c9 510 | MJ11015 533 
BUX14 429 | D44C10 510 | MJ11016 533 
BUX20 431 | D44C11 510 | MJE170 539 
BUX21 437 | D44C12 510 | MJE171 539 
BUX22 443 | D44H1 512 | MJE172 539 
BUX40 449 | D44H2 512 | MJE180 539 
BUX41 455 | D44H4 512 | MJE181 539 
BUX41N 461 | D44H5 512 | MJE182 539 
BUX42 467 | H44H7 512 | MJE200 543 
BUX43 473 | D44H8 512 | MJE210 543 
BUX44 475 | D44H10 512 | MJE340 549 
BUX46 477 | D44H11 512 | MJE340T 549 
BUX47 333 | D44Q1 514 | MJE350 549 
BUX47A 333 | D4403 514 | MJE350T 549 
BUX48 342 | D4405 514 | MJE370 553 
BUX48A 342 | MJ802 516 | MJE371 559 
BUX48B 352 | MJ900 522 | MJE520 553 
BUX48C 352 | MJ901 522 | MJE521 559 
BUX80 479 + MJ1000 522 | MJE700 565 
BUX84 484 | MJ1001 522 | MJE701 565 
BUX84A 484 | MJ2500 524 | MJE702 565 
BUX98 486 | MJ2501 524 | MJE703 565 
BUX98A 486 | MJ2955 526 | MJE800 565 
BUX98C 488 | MJ3000 524 | MJE801 565 
BUY47 492 | MJ3001 524 | MJE802 . 565 
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ALPHANUMERICAL INDEX 


Type Page | Type Page | Type Page 


MJE803 565 | SGS6388 610 | TIP41A 644 
MJE2955T 570 | SGS10004 613 | TIP41B 644 
MJE3055T 570 | SGS10004P 613 | TIP41C | 644 
MJE3439 573 | SGS10005 613 | TIP42 644 
MJE3440 573 | SGS10005P 613 | TIP42A 644 
MJE 13004 577 | SGS13002 616 | TIP42B 644 
MJE13005 577 | SGS13002T 616 | TIP42C 644 
MJE 13006 582 | SGS13003 616 | TIP47 646 
MJE 13007 582 | SGS13003T 616 | TIP48 646 
MJE13007A 582 | SGSDO0030 621 | TIP49 646 
MJE13008 591 | SGSD00031 621 | TIP50 646 
MJE 13009 591 | SGSD100 627 | TIP51 652 
$GS110 661 ; SGSD200 627 | TIP52 652 
9G$111 661 | SGSD310 632 | TIP53 652 
$GS$112 661 | SGSD311 632 | TIP54 652 
$GS$115 661 | TIP29 634 | TIP100 655 
SGS116 661 | TIP29A 634 | TIP101 655 
SGS117 661 | TIP29B 634 | TIP102 655 
$GS120 597 | TIP29C 634 | TIP105 655 
$GS$121 597 | TIP3SO 634 | TIP106 655 
$GS$122 597 | TIP30A 634 | TIP107 655 
SGS$125 597 | TIP30B 634 | TIP110 661 
$GS126 597 | TIP3OC 634 | TIP111 661 
SGS127 597 | TIP31 637 | TIP112 661 
SGS130 674 | TIP31A 637 | TIP115 661 
SGS$131 674 |} TIP31B 637 | TIP116 661 
SGS132 674 | TIP31C 637 | TIP117 661 
$G$135 674 | TIP32 637 | TIP120 668 
SGS$136 674 | TIP32A 637 | TIP121 668 
$GS$137 674 | TIP32B 637 | TIP122 668 
SGS340 549 | TIP32C 637 | TIP125 668 
SGS350 549 | TIP35 642 | TIP126 668 
9GS910 600 ; TIP35A 642 | TIP127 668 
SGS911 600 ; TIP35B 642 | TIP130 674 
SGS$912 600 } TIP35C 642 | TIP131 674 
SGS$3055 605 | TIP36 642 | TIP132 674 
SGS3439 573 | TIP36A 642 | TIP135 674 
$G$3440 573 | TIP36B 642 | TIP136 674 
SGS6386 610 | TIP36C 642 | TIP137 674 


SGS$6387 610 | TIP41 644 | TIP140 677 
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ALPHANUMERICAL INDEX 


Type Page | Type Page | Type Page 


TIP141 677 | 2N5192 726 | 2N6039 786 
TIP142 677 | 2N5193 726 | 2N6042 791 
TIP145 677 | 2N5194 726 | 2N6045 791 
TIP 146 677 | 2N5195 726 | 2N6107 793 
TIP147 677 | 2N5301 732 | 2N6109 793 
2N3055 682 | 2N5302 732 | 2N6111 793 
2N3439 686 | 2N5303 732 | 2N6121 795 
2N3440 686 | 2N5336 740 | 2N6122 795 
2N3713 690 | 2N5337 740 | 2N6123 795 
2N3714 690 | 2N5338 740 | 2N6124 795 
2N3715 690 | 2N5339 740 | 2N6125 795 
2N3716 690 {| 2N5415 745 | 2N6126 795 
2N3771 696 | 2N5416 745 | 2N6282 801 
2N3772 696 | 2N5629 749 | 2N6283 801 
2N3789 690 | 2N5655 756 | 2N6284 801 
2N3790 690 ; 2N5656 756 | 2N6285 801 
2N3791 690 | 2N5657 756 | 2N6286 801 
2N3792 690 | 2N5671 760 | 2N6287 801 
2N4234 701 | 2N5672 760 | 2N6288 793 
2N4235 701 | 2N5679 764 | 2N6290 793 
2N4236 701 | 2N5680 764 | 2N6292 793 
2N4398, 732 | 2N5681 766 | 2N6386 807 
2N4399 732 | 2N5682 766 | 2N6387 807 
2N4895 704 | 2N5745 732 | 2N6388 807 
2N4896 704 | 2N5875 768 | 2N6486 810 
2N4897 704 | 2N5876 768 | 2N6487 810 
2N4918 708 | 2N5877 768 | 2N6488 810 
2N4919 708 | 2N5878 768 | 2N6489 810 
2N4920 708 | 2N5883 774 | 2N6490 810 
2N4921 708 | 2N5884 774 | 2N6491 810 
2N4922 708 | 2N5885 774 | 2N6496 714 
2N4923 708 | 2N5886 774 | 2N6497 813 
2N5038 714 | 2N6029 749 | 2N6498 813 
2N5039 714 | 2N6032 781 | 2N6499 813 
2N5151 720 | 2N6033 781 | 2N6544 818 
2N5152 723 | 2N6034 786 | 2N6545 818 
2N5153 720 | 2N6035 786 | 2N6546 823 
2N5154 723 | 2N6036 786 | 2N6547 823 
2N5190 726 | 2N6037 786 | 2N6702 824 
2N5191 726 | 2N6038 786 
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SELECTION GUIDE 


SELECTION GUIDE 


SGS power transistors cover a wide range of technologies optimized for almost every application. 

These include epitaxial base (medium voltage, high ruggedness, general purpose) epitaxial planar (high 
speed with good voltage capability) multiepitaxial planar (high current switching) and multiepitaxial 
mesa (high voltage-high power switching) and NOW N-channel POWER MOS. 

A wide choice of packages are available. 

In order to be easy to use following power transistor selector guides cover only a part of the complete 
* range. Other voltage ratings and gain selections shown on the full data sheets are equally available. 

Many older devices which are less popular for new designs are also in production. Your nearest SGS sales 
office or distributor has full details available on request. 


TO-39 SOT-82 TO-126 
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SELECTION GUIDE 


GENERAL PURPOSE 


THERMAL 


EPITAXIAL BASE - Icy 1 to 3A; Veg 22 to 100V 


NPN and PNP types 

(perfect complementary pairs) 
Medium Vcgo range (22 to 100V) 
Medium switching speed 

Medium fy (2 to 20 MHz) 

High ruggedness 


INTERNAL SCHEMATIC DIAGRAMS 


PNP E 


$- 6896 


EPITAXIAL BASE 


lc | VeBo| VceEo | Prot 
(a) | (vy | (vy | (wy | Package 
40 | 40 | 30 


2N4921 2N4918 


TIP29 TIP30 

2N4922 2N4919 
TIP29A TIP30A 
2N4923 2N4920 
TIP29B TIP30B 


TIP29C TIP30C 


BD233 BD234 
BD239 BD240 
BD235 BD236 

BD239A BD240A 
BD239B BD240B 
BD237 BD238 

BD239C BD240C 


MJE520 
$SGS$520 


MJE370 


TIP31 TIP32 
BD175 BD176 
BD175-10; BD176-10 


BD175-16; BD176-16 
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SELECTION GUIDE 


EPITAXIAL BASE (continued) 


TY 
Ic | Vcso | VcEo | Prot ie ie 
(a) | (vd) | (vy | cw) | *3eKae NPN PNP 
45 | 45 


WWWWWWWWWWW WWW 
WWWW PARP WW A] w- 


Sp] MOP -]N— ND] | NN 
oo O1 


o 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


= 
ol 


0 
5 SOT-32 | MJE200 MJE210 os | 
6 


7 
65 | TO-220 | TIP41 TIP42 15 
BD244 

65 | TO-220 |} BD243A BD244A 

65 | TO-220 |} TIP41A TIP42A 

65 | TO-220 | BD243B BD244B 

65 | TO-220; TIP41B TIP42B 

65 | TO-220 | BD243C BD244C 

65 | TO-220 | TIP41C TIP42C 


DNMDMDMADDNA OD OD 


40; TO-220 |} 2N6288 2N6111 
: 2N6109 
40) TO-220 | 2N6292 2N6107 


50; TO-220 | BD533 
50| TO-220 | BD535 
50| TO-220 | BD537 


NO 


NON 
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EPITAXIAL BASE (continued) 


lc |Vcso | VcEo | Prot 
(a) | cv) | (wy | (wy | Package 


fs pelea ee laa oer Ps a ae 
| | [am vs [ose [mw [wf [aT [om 


2N5877 


MJE3O55T 


2N3715 
2N5878 
2N3716 


2N3771 
BD905 
BDW51 
2N6486 
BD907 
BDW51A 
TIP3055 
2N3055 
2N3772 
SGS3055 
2N6487 
BD909 
BDW51B 
2N6488 
BD911 
BDW51C 


TIP35A 
2N5885 
TIP35B 
SGSD110 
2N5886 
TIP35C 


2N5301 
2N5302 
MJ802 


SELECTION GUIDE 


2N5875 


MJE2955T 


2N3791 
2N5876 
2N3792 


BD906 
BDW52 
2N6489 
BD908 
BDW52A 
TIP2955 
MJ2955 


2N6490 
BD910 
BDW52B 
2N6491 
BD912 
BDW52C 


TIP36A 
2N5883 
TIP36B 
SGSD210 
2N5884 
TIP36C 


2N4398 


2N4399 
MJ4502 
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SELECTION GUIDE 


HIGH GAIN GENERAL PURPOSE 


EPITAXIAL BASE - Icy 2 to 30A; Vce 45 to 180V 


NPN and PNP types 
Medium Vceo range (45 to 180V) 


Medium Switching speed 
Medium fr (2 to 20 MHz) 
High ruggedness 
Monolithic Darlingtons 


INTERNAL SCHEMATIC DIAGRAMS 


NPN 


EPITAXIAL BASE 


lc |Vcso] VceEo 
(A} (Vv) (v) 
45 | 45 | 40: 


NM MM MN ND NY 


A PHA HAA A 


BD675 
$GS110 
TIP110 
SGS111 
TIP111 
$GS112 


TIP112 


2N6037 
BD675A 
2N6038 
BD677 
BD677A 
MJE800 
MJE801 
2N6039 


PNP 


BD676 
SGS115 
TIP115 
SGS116 
TIP116 
SGS117 
TIP117 


2N6034 
DB676A 
2N6035 
BD678 
BD678A 
MJE700 
MJE701 
2N6036 
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THERMAL 


WOWWWW WW Ww 


Al 


EPITAXIAL BASE (continued) 


lo | Veso] VcEo | Prot 
(a) | «vy | (vy | (wy | Package 


4 
4 
4 
4 
4 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


MOmMMMDOADBDDMDAABDOWADMDDADDOAOAA © 


SGS120 
TIP120 
SGS121 
TIP121 
SG$122 
TIP122 


BDW23 
BDW23A 
BD331 
BDW23B 
BD333 
BDW23C 
BD335 
BDX53E 
BDX53S 
BDX53F 


2N6386 
SGS6386 
BDX53 
BDX53A 
SGS130 
TIP130 
2N6043 
TIP100 
MJ10Q0 
BDX53B 
$GS$131 
TIP131 
2N6044 
TIP101 
MJ1001 
BDX53C 
$G$132 
TIP132 
2N6045 
TIP102 


SELECTION GUIDE 


$GS125 
TIP125 
$GS126 
TIP126 
SGS$127 
TIP127 


BDW24 
BDW24A 
BD332 
BDW24B 
BD334 
BDW24C 
BD336 
BDX54E 
BDX54S 
BDX54F 


BDX54 
BDX54A 
SGS135 
TIP135 
2N6040 
TIP105 
MJ900 
BDX54B 
SGS136 
TIP136 
2N6041 
TIP106 
MJ901 
BDX54C 
SGS137 
TIP137 
2N6042 
TIP107 


19 


WWWWW Ww 


NNN WHWN WN N 


WOWH AP WWWH PHP WWWOP HK HWW WO 


AHRAHAWWHHAAAWWAAA HWWW OW 


NNMNN DN 


NONNYONNNN NN DA 


NONNMNMNNNNNNNNNNNNNNN DN 


WOWWWW Ww 


NNN WN WN WD NO 


WwOWKPAhWWWHHAWWWAHA RW WWW 


SELECTION GUIDE 


EPITAXIAL BASE (continued) 


TYPE 
lc | Veso | VcEo | Prot ee 
(ia) | (wv) | ww) | ww g a nie 
45 | 45 


VceE VcEsat 
max (V) 


BDX33 4 
BDX85 3 

2N6387 5 

SGS6387 5 

BDX33A | BDX34A 4 

BDX85A | BDX86A 3 

TIP140 =|: TIP145 5 1 
MJ3000 | MJ2500 | 5 

BDX85B | BDX86B 3 

2N6388 5 

SGS6388 5 

BDX33B | BDX34B 3 

TIP141 | TIP146 5 1 
MJ3001 | MJ2501 5 

BDX33C | BDX34C 3 

BDx85C | BDX86C 3 

TIP142. | TIP147 5 1 


BDW93 | BDW94 


HhWWAWWAWWWWI/R WWW A WW WWW BWW WW WwW 


BDX87 BDX88 

BDW93A | BDW94A 
BDX87A | BDX88A 
BDV65 BDV64 

BDW93B BDW94B 
BDX87B BDX88B 
BDV65A | BDV64A 
BDW93C | BDW94C 
BDX87C BDX88C 
BDV65B BDV64B 


16 60 60 MJ4033 3 4 16 80 
16 80 80 MJ4034 3 4 16 80 
16 100 | 100 MJ4035 3 4 16 80 


2N6282 
2N6283 2N6286 


60 | 160 | TO-3 750 | 10] 3 20 200 
80 | 160 | TO-3 750 |}10) 3 20 200 
100 | 160 | TO-3 2N6284 2N6287 750 200 


20 60 

20 80 

20 100 10 3 3 20 
| we srs |i a [ns | om fw | w 


30 60 60 | 200 | TO-3 MJ11012 | MJ11011 | 1000 ; 20 4 30 300 
30 90 90 | 200 | TO-3 MJ11014 | MJ11013 | 1000 | 20 4 30 300 
30 | 120 | 120 | 200 | TO-3 MJ11016 | MJ11015 | 1000 ; 20 4 30 300 


2N6285 


GW W 
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SELECTION GUIDE 


LOW POWER FAST SWITCHING 


EPITAXIAL PLANAR - Icy, 0.3 to 10A; Vcgo 40 to 350V 


Tone P-VAPOX AL 


NPN and PNP types 

Good voltage capability (Vcgs up to 450V) 
Low saturation voltage 

Low leakage 

Very high f+ (up to 100 MHz) 

Very high speed 

Moderate ruggedness 

Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAMS © 
C C 


E 
PNP S- 6896 NPN $-6897 


EPITAXIAL PLANAR 


lc | VcsBo| VceEo| Prot 


(v) (v) Package 


MJE3440 
SGS3440 
MJE3439 
SGS$3439 


2N5655 

BD157 

SGS157 

MJE340 MJE350 
SGS340 SGS350 
2N5656 

BD158 

$GS158 

2N5657 

BD159 

SGS159 
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SELECTION GUIDE 


EPITAXIAL PLANAR (continued) 


Ic | Veso | VcEo | Prot 
(ay | tv) | (wr | aw | Package Vesa 
BD135 BD136 
BD135-10 | BD136-10 
BD135-16 | BD136-16 
BD135-6 BD136-6 
BD137 BD138 
BD137-10 |} BD138-10 
BD137-6 BD138-6 
BD139 - BD140 
BD139-10 | BD140-10 
BD139-6 BD140-6 
2N5682 2N5680 

2N5415 
2N3440 

2N5416 


a oiiieat = «2 =) == = =) =) =) =| =) = == 


2N3439 


120 TO-39 | BSW67 15 | 1 1 1 150 
150 TO-39 | BSW68 15 | 1 1 1 150 
40 


45 SOT-32 | BD375 
60 
80 


ae 


2N4234 
MJE180 MJE170 
MJE181 MJE171 
MJE182 MJE172 
BU125S 
BUY49S 


BFX34 

2N5154 
2N4897 
2N5338 
2N5339 


150 | 120 
200 | 170 


80 60 
100 80 
120 | 120 


SELECTION GUIDE 


DEFLECTION CIRCUITS 


EPITAXIAL PLANAR - Icy 7 to 8A; Veep 150 to 200V 


THERMAL P-VAPOX Al 
NPN types . OXIDE 
Good voltage capability (Vcgs up to 400V) 


Low saturation voltage 


Low leakage 

Very high f+ (up to 100 MHz) 
Very high speed 

Moderate ruggedness 


Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAMS 


(1) $-6897 


NPN TRANSISTOR 


EPITAXIAL PLANAR (NPN) 


Ic | VcsBo |VceEo| Prot VcEsat 

Pack ie 

way | vy | cv | aw | 2888? max (V) 
60 


BU407 


60 BU406 
60 BU408 


60 BU407D 
60 BU406D 
60 BU408D 


60 
60 
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SELECTION GUIDE 


HIGH POWER FAST SWITCHING 


MULTIEPITAXIAL PLANAR - Icy 1 to 70A; Vceo 30 to 400V 
THEARAL P-VAPOX AL 


NPN types 
Ic range up to 70A 


Good h¢g linearity 

Very low leakage 

High switching speed 

High E,j,) capability 

Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAM 


350 


1 250 | 40 | TO-220 | TIP47 
1 400 | 300 | 40 | TO-220 | TIP48 
1 450 | 350 | 40 | TO-220 | TIP49 
1 500 | 400 | 40 | TO-220 | TIP50 


AAAHAHAAAAAAAAA 
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SELECTION GUIDE 


MULTIEPITAXIAL PLANAR (continued) 


D44H1 
D44H2 
D44H4 
D44H5 
D44H7 
D44H8 
D44H10 
D44H11 


Soo 


real some 
75 


hA AHO] 


4 
10 120 |4 
10 . 4 
2 : 


2 


: 0 
1 
30 | 120 140 | TO-3 2N5671 20 0.75 15 1200 
30 | 150 140 | TO-3 2N5672 20 0.75 15 1200 


2N6033 1 
is BUV21 ic 5B A 0.6 2 
40 BUR21 10 |25 | 4 0.6 12 
40 BUV22 10 |20 | 4 1 10 
40 BUX22 He a ; 1 : 
40 BUR22 1 


2N6032 
BUV20 


120 90 | 140 | TO-3 50 | 2.6 
160 | 125 | 250 | TO-3 50 | 4 
200 | 125 | 250 | TO-3 BUR20 50 | 4 
60 | 300; 200] 350} TO-3 BUR51 15 |50 30 2000 
60 | 350, 250} 35C | TO-3 BUR52 15 |40 : 25 2000 
200°| 125 ES ig 3 BUR50 15 35 E34 
EF 200 | 125 ES ig 3 BURS5OS 15 35 E34 
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SELECTION GUIDE 


AUTOMOTIVE IGNITION 


MULTIEPITAXIAL PLANAR - Icy 6 to 15A; Veg 350 to 450V 
THERMAL P-VAPOX AL 
XIDE 


NPN types 
Ic range up to 15A 


Good heg linearity 

Very low leakage 

High switching speed 

High Ej, capability 

Total base collector passivation 


INTERNAL SCHEMATIC DIAGRAMS 


$- 10364 


S- 6885 (1) E 
MULTIEPITAXIAL PLANAR (NPN) 


lc Veso | VcEo | Prot Package TYPE 
(A) (v) (V) (W) 


TO-220 | BU910 
SOT-82 | SGS910 
TO-220 | BU911 
SOT-82 | SGS911 
TO-220 | BU912 
SOT-82 | SGS912 


1. 
= 1. 
8 1. 
8 1. 
8 1: 
8 1. 
8| 2 
8/| 2 
8 1.8 
8 1.8 
8 1.6 
8 1.8 
8 1.8 
8 1.8 
8 1.6 
8 1.8 
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SELECTION GUIDE 


HIGH VOLTAGE FAST SWITCHING 


MULTIEPITAXIAL PLANAR - Icy 2 to 28A; Veep 350 to 400V 
TR AMAL P-VAPOX AL 


NPN types 
Ic range up to 28A 


Monolithic speed-up diode 
Very low leakage 

High switching speed 

High Ej, capability 

Total base-collector passivation 


INTERNAL SCHEMATIC DIAGRAMS 


lo | Vcso| VceEo | Prot et 
(ay | wv) | aw) tw | 288 


125 
16 | 450 | 350 | 175 
16 | 500 | 400 | 125 
175 


SGS10004P 
SGS10004 

S$GS10005P 
$GS10005 


150 MJ10004P 

350 | 175 : MJ 10004 
20 | 450 | 400 | 150 MJ10005P 
175 MJ10005 


150 

650 | 400 | 150 
28 | 600 | 400 | 150 
150 


SGSD00030 * 
$GSD00031 * 
SGSD311 * 

SGSD310 * 


*Without parasitic CE diode 
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SELECTION GUIDE 


HIGH VOLTAGE FAST SWITCHING 


MULTIEPITAXIAL MESA - Icy 1.5 to 30A; Veep 300 to 700V 


AL THERMAL P-VAPOX 
NPN types OXIDE 


High voltage (Vcgo up to 1200V) 
High power 


 Yqanacaanawe® 
x 


+ QREWRRVERTE 
Y 


Sx 


Very good I~, and E,y, performance 
High switching speed 

High f+ (20MHz) 

Good stability 


A : 
|_ 
, 


INTERNAL SCHEMATIC DIAGRAM 


$-6697 


MULTIEPITAXIAL MESA (NPN) 


lc | VesBo} VcEo} Prot 
(a) | (v) (w) | Package 
; 600; 300 50 | SOT-82 | $GS13002 
; 600; 300 50 | TO-220 | SGS13002T 
‘ 700! 400 50 | SOT-82 | $GS13003 
: 700; 400 50 | TO-220 | SGS13003T 
800; 400 40} TO-220 | BUX84 
800} 400 40 | TO-220 | BUX84A 1 
1000; 450 40 | TO-220 | BUX85 5 1 
600; 300 75 | TO-220 | MJE13004 
700; 400 75 | TO-220 | MJE13005 


80 | TO-220 | 2N6497 
100 | SOT-93 | TIP51 

80 | TO-220 | 2N6498 
100 | SOT-93 | TIP52 

80 | TO-220 | 2N6499 
100 | SOT-93 | TIP53 
100 | SOT-93 | TIP54 


oon wo 


WWWNWNHWN 
o1 


ol 


100 | SOT-93 | BUW11 
100 | TO-220 | BUT11A 
100 | SOT-93 | BUW11A 


as ext ati eat = a at = = =o) = — 


NN ww 
(Oo) xe) | 


2 
2 
2 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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SELECTION GUIDE 


MULTIEPITAXIAL MESA (continued) 


BU326S 
BU326A * 


oe eee 
o 


oOomMmodn CIO MNNMAN 
o1 ot 


ecm ooteckcckeconoonee) OOOO Oo 


BUX47A 


BUY69B 
BUX43 
BUX14 
BUW34 
BUX80 
BUW35 
BUY69A 


12 600; 300 100] TO-220 | MJE13008 
12 700; 400 | 100} TO-220 | MJE13009 : 


ol 
= 


9 
9 
9 
9 
0 
0 
0 
0 
0 
0 
2 


=—N— O1—] © O1N 
ol 
—_, 


o101o1 


a oOo 


— ee J 
WWOORWAROAWOTABAA 


—| =. — ._ -3 — 
oo wm 


* hee is typical 
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CROSS REFERENCE GUIDE 


CROSS REFERENCE GUIDE 


; TYPE 


BD135 
BD 135-6 
BD135-10 
BD 135-16 
BD136 
BD 136-6 
BD136-10 
BD136-15 
BD137 
BD137-6 
BD 137-10 
BD138 
BD138-6 
BD138-10 
BD139 
BD139-6 
BD139-10 
BD140 
BD140-6 
BD140-10 
BD157 
BD158 
BD159 
BD165 
BD166 
BD167 
BD168 
BD169 
BD170 
BD175 
BD175-6 
BD175-10 
BD175-16 
BD176 
BD176-6 
BD176-10 
BD176-16 
BD177 
BD177-6 
BD177-10 
BD178 
BD178-6 
BD178-10 
BD179 
BDi/9-6 
BD179-10 
BD180 
BD 180-6 
BD180-10 
BD185 
BD186 
BD187 
BD188 
BD189 
BD190 


SGS-ATES 
NEAREST 


BD135 

BD 135-6 
BD135-10 
BD 135-16 
BD136 

BD 136-6 
BD136-10 
BD136-16 
BD137 
BD137-6 
BD137-10 
BD 138 
BD 138-6 
BD138-10 
BD139 
BD139-6 
BD139-10 
BD140 

BD 140-6 
BD140-10 
BD157 
BD158 
BD159 
BD437 
BD438 
BD439 
BD440 
BD441 
BD442 
BD175 
BD175-6 
BD175-10 
BD175-16 
BD176 
BD176-6 
BD176-10 
BD176-16 
BD177 
BD177-6 
BD177-10 
BD178 
BD178-6 
BD178-10 
BD179 
BD179-6 
BD179-10 
BD180 
BD180-6 
BD180-10 
BD435 
BD436 


BD437 


BD438 
BD439 
BD440 


* * * * *& KF K K kK K K KH K KK K KK K OK 


* Data sheet available on request. 


BD195 
BD196 
BD197 
BD198 
BD199 
BD200 
BD201 
BD202 
BD203 
BD204 
BD205 
BD206 
BD207 
BD208 
BD220 
BD221 
BD222 
BD223 
BD224 
BD225 
BD226 
BD227 
BD228 
BD229 
BD230 
BD231 
BD233 
BD234 
BD235 
BD236 
BD237 
BD238 
BD239 
BD239A 
BD239B 
BD239C 
BD240 
BD240A 
BD240B 
BD240C 
BD241 
BD241A 
BD241B 
BD241C 
BD242 
BD242A 
BD242B 
BD242C 
BD243 
BD243A 
BD243B 
BD243C 


'BD244 


BD244A 
BD244B 


SGS-ATES 
NEAREST 


BD533 
BD534 
BD535 
BD536 
BD537 
BD538 
BD705 
BD706 
BD707 
BD708 
BD905 
BD906 
BD907 
BDS08 
BD537 
BD533 
BD535 
BD538 
BD534 
BD536 
BD375 
BD376 
BD377 
BD378 
BD379 - 
BD380 
BD233 
BD234 
BD235 
BD236 
BD237 
BD238 
BD239 
BD239A 
BD239B 
BD239C 
BD240 
BD240A 
BD240B 
BD240C 
BD241 
BD241A 
BD241B 
BD241C 
BD242 
BD242A 
BD242B 
BD242C 
BD243 
BD243A 
BD243B 
BD243C 


‘BD244 


BD244A 
BD244B 
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BD244C 
BD245 
BD245A 
BD245B 
BD245C 
BD246 
BD246A 
BD246B 
BD246C 
BD253 
BD253A 
BD253B 
BD253C 
BD262 
BD262A 
BD262B 
BD263 
BD263A 
BD263B 
BD264 
BD264A 
BD265 
BD265A 
BD266 
BD266A 
BD266B 
BD267 
BD267A 
BD267B 
BD268 
BD268A 
BD269 
BD269A 
BD271 
BD272 
BD273 
BD274 
BD275 
BD276 
BD277 
BD278 
BD301 
BD302 
BD303 
BD304 
BD311 
BD312 
BD313 
BD314 
BD331 
BD332 
BD333 
BD334 
BD335 
BD336 


SGS-ATES 
NEAREST 


BD244C 
BD705 
BD707 
BD709 
BD711 
BD706 
BD708 
BD710 
BD712 
BUW24 
BUW25 
BU 136 
BU326A 
BD678 
BD680 
BD682 
BD677 
BD679 
BD681 
BDW24A 
BDW24B 
BDW23A 
BDW23B 
BDX54A 
BDX54B 
BDX54C 
BDX53A 
BDX53B 
BDX53C 
BDW94A 
BDW94B 
BDW93A 
BDW93B 
BD533 
BD534 
BD535 
BD536 
BD537 
BD538 
BD664 
BD663 
BD533 
BD534 
BD535 
BD536 
BDW51A 
BDW52A 
BDW51B 
BDW52B 
BD331 
BD332 
BD333 
BD334 
BD335 
BD336 


TYPE 


SGS-ATES 
NEAREST 


CROSS REFERENCE GUIDE 


SGS-ATES 
NEAREST 


SGS-ATES 
NEAREST 


* Data sheet available on request. 


ln 
97 


BD596 
BD597 
BD598 
BD599 
BD600 
BD601 
BD602 
BD605 
BD606 
BD607 
BD608 
BD609 
BD610 
BD633 
BD634 
BD635 
BD636 
BD637 
BD638 
BD643 
BD644 
BD645 
BD646 
BD647 
BD648 
BD649 
BD650 
BD663 
BD664 
BD675 
BD675A 
BD676 
BD676A 
BD677 
BD677A 
BD678 
BD678A 
BD679 
BD6/79A 
BD680 
BD680A 
BD681 
BD682 
BD695A 
BD696A 
BD697 
BD697A 
BD698 
BD698A 
BD699 
BD699A 
BD700 
BD700A 
BD701 
BD702 


BDX53A 
BDX54A 
BDX53B 
BDX54B 
BDX53C 
BDX54C 
BD663 
BD664 
BD675 
BD675A 
BD676 
BD676A 
BD677 
BD677A 
BD678 
BD678A 
BD679 
BD679A 
BD680 
BD680A 
BD681 
BD682 
BDX53 
BDX54 
BDX53A 
BDX53A 
BDX54A 
BDX54A 
BDX53B 
BDX53B 
BDX54B 
BDX54B 
BDX53C 
BDX54C 
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BD705 


CROSS REFERENCE GUIDE 


SGS-ATES SGS-ATES 
TEE NEAREST aXe NEAREST 


SGS-ATES 


BD946 
BD947 
BD948 
BD949 
BD950 
BD951 
BD952 
BD953 
BD954 
BDT62 
BDT62A 
BDT62B 
BDT63 
BDT63A 
BDT63B 
BDT91 
BDT92 
BDT93 
BDT94 
BDT95 
BDT96 
DBV64 
BDV64A 
BDV64B 
BDV65 
BDV65A 
BDV65B 
BDW21 
BDW21A 
BDW21B 
BDW21C 
BDW22 
BDW22A 
BDW22B 
BDW22C 
BDW23 
BDW23A 
BDW23B 
BDW23C 
BDOW24 
BDW24A 
BDW24B 
BDW24C 
BDW51 
BDW51A 
BDW51B 
BDW51C 
BDW52 
BDW52A 
BDW52B 
BDW52C 
BDW53 
BDW53A 
BDW53B 
BDW53C 


* Data sheet available on request. 


BD241B 
BD242B 
BD241C 
BD242C 
BDW94A 
BDW94B 
BDW94C 
BDW93A 
BDW93B 
BDW93C 
BD907 
BD908 
BD909 
BD910 
BD911 
BD912 
BDV64 
BDV64A 
BDV64B 
BDV65 
BDV65A 
BDV65B 
BDW21 
BDW21A 
BDW21B 
BDW21C 
BDW22 
BDW22A 
BDW22B 
BDW22C 
BDW23 


BDW23A | 


BDW23B 
BDW23C 
BDW24 

BDW24A 
BDW24B 
BDW24C 
BDW51 

BDW51A 
BDW51B 
BDW51C 
BDW52 

BDW52A 
BDW52B 
BDW52C 
BDW23 

BDW23A 
BDW23B 
BDW23C 


a ooh = = 
WWOIG * * * * K K K K OK K KO OK K OK OK 
NO NO AD AD 


BDW54 
BDW54A 
BDW54B 
BDW54C 
BDW63 
BDW63A 
BDW63B 
BDW63C 
BDWe4 
BDW64A 
BDW64B 
BDW64C 
BDW73 
BDW73A 
BDW73B 
BDW73C 
BDW74 
BDW74A 
BDW74B 
BDW74C 
BDW91 
BDW92 
BDW93 
BDW93A 
BDW93B 
BDW93C 
BDW94 
BDW94A 
BDW94B 
BDW94C 
BDX33 
BDX33A 
BDX33B 
BDX33C 
BDX34 
BDX34A 
BDX34B 
BDX34C 
BDX53 
BDX53A 
BDX53B 
BDX53C 
BDX53E 
BDX53F 
BDX53S 
BDX54 
BDX54A 
BDX54B 
BDX54C 
BDX54E 
BDX54F 
BDX54S 
BDX62 
BDX62A 
BDX62B 


BDX85A 
BDX85B 
BDX85C 
BDX88A 
BDX88B 
BDX88C 
BDX87A 
BDX87B 
BDX87C 
BD709 
BD710 
BDX87 
BDX87A 
BDX87B 
BDX87C 
BDX88 
BDX88A 
BDX88B 
BDX88C 
BDX85 
BD85A 
BDX85B 
BDC85C 
BDX86 
BDX86A 
BDX86B 
BDX86C 
BDX87 
BDX87A 
BDX87B 
BDX87C 
BDX88 
BDX88A 
BDX88B 
BDX88C 
BDW21A 
BDW22A 
BDW21B 
BDW22B 
BDW21C 
BDW22C 
BDY57 
BDY58 
BDY90 
BDY91 
BDY92 
BF X34 
BSS44 
BSW67 
BSW68 
BU606 
BU606D 
BU406D 
BU607 
BU607 


CROSS REFERENCE GUIDE 


SGS-ATES 


SGS-ATES SGS-ATES 


BU911 


BU911 


* Data sheet available on request. 


BUW13 


BUW13 
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BU109 BU607 . BU912 BUW13A 
BU109D BU607D i BU920 BUW22 
BU110 BU607 ‘ BU920P BUW22A 
BU111 BUW24 BU920T BUW22AP 
BU125 BU125 201 | |BU921 BUW22P 
BU125S BU125S 205 | |BU921P BU921P BUW24 
BU126 BU126 7 BU921T BU921T BUW25 
BU129 BU606 ‘ BU922 BU922 BUW26 
BU133 BU126 . BU922P BU922P BUW32 
BU134 BUW25 BU922T BU922T BUW32A 
BU 137 BUY69A BU930 BU930 BUW32AP 
BU208 BU208 BU930P BU930P BUW32P 
BU208A BU208A BU930Z BU930Z BUW34 
BU208D BU208D BU930ZP | BU940ZP BUW35 
BU310 BU607 BU931 BU931 BUW36 
BU311 BU607 BU931P BU931P BUW42 
BU312 BU607 BU931R BU931R BUW42A 
BU322 BU920 BU931RP | BU931RP BUW42AP 
BU322A BU922 BU932 BU932 BUW42P 
BU323 BU931R BU932P BU932P BUW44 
BU323 BU930 BU932R BU932R BUW45 
BU323A BU932 BU932RP | BU932RP BUW46 
BU323A BU932R BU999 BU999 BUX10 
BU325 BU325 BUR20 BUR20 BUX11N — 
BU326 BU326 BUR21 BUR21 BUW66 
BU326A BU326A BUR22 BUR22 BUW67 
BU326S BU326S BUR23 BUV23 BUX11 
BU361 BUW35 BUR24 BUV24 BUX10 
BU406 BU406 BUR50 BUR50 BUX10P 
BU406D BU406D BUR50S BUR50S BUX10 
BU406H BU406H BUR51 BUR51 BUX11 
BU407 BU407 BUR52 BUR52 BUX11N 
BU407D BU407D BUS12 BUW35 BUX11 
BU407H BU407H BUS13 BUX48 BUX12 
BU408 BU408 BUS13A BUW46 BUX13 
BU408D BU408D BUT11 BUT11 BUX14 
BU411 BU607D BUT11A BUT1I1A BUW44 
BU412 BU607D BUT13 BUT 13 BUW24 
BU426 BU426 BUT 13P BUT 13P BUW24 
BU426A BU426A BUV20 BUV20 BUW24 
BU508 BU508 BUV21 BUV21. BUW24 
BU508A BU508A BUV22 BUV22 BUX41N 
BU508D BU508D BUV23 BUV23 BUX42 
BU606 BU606 BUV24 BUV24 BUW44 
BU606D BU606D BUV25 BUV25 BUW44 
BU607 BU607 BUV46 BUV46 BUX41 
BU607D BU607D BUV47 BUV47 BUX42 
BU608 BU608 BUV47A_ | BUV47A BUW35 
BU608D BU608D BUV48 BUV48 BUW35 
BU801 BU801 BUV48A_ | BUV48A BUX20 
BU806 BU806 BUW11 BUW11 BUX20S 
BU807 BU807 BUW11A | BUW1IA BUX22 
-BU810 BU810 BUW12 BUW 12 BUV23 
BU910 BU910 BUW12A | BUW12A BUV24 


BUX25 


CROSS REFERENCE GUIDE 


SGS-ATES SGS-ATES SGS-ATES 


BUX28 
BUX29 
BUX37 
BUX37 
BUX40 
BUX41 
BUX41N 
BUX41S 
BUX42 
BUX43 
BUX44 
BUX45 
BUX46 
BUX47 
BUX47A 
BUX48 
BUX48A 
BUX48B 
BUX48C 
BUX77 
BUX78 
BUX80 
BUX82 
BUX84 
BUX84A 
BUX85 
BUX97 
BUX97A 
BUX97B 
BUX98 
BUX98A 
BUX98B 
BUX98C 
BUY 18S 
BUY47 
BUY48 
BUY49P 
BUY49S 
BUY57 
BUY58 
BUY68 
BUY69A 
BUY69B 
BUY69C 
D44C1 
D44C2 
D44C3 
D44C4 
D44C5 
D44C6 
D44C7 
D44C8 
D44C9 
D44C10 
D44C11 


D44C11 


* Data sheet available on request. 


D44C12 
D44H1 
D44H2 
D44H4 
D44H5 
D44H7 
D44H8 
D44H 10 
D44H11 
D4401 
D44Q3 
D4405 
MJ424 
MJ425 
MJ802 
MJ900 
MJ901 
MJ1000 
MJ1001 
MJ2500 
MJ2501 
MJ2955 
MJ3000 
MJ3001 
MJ3029 
MJ3030 
MJ3040 
MJ3041 
MJ3042 
MJ4030 
MJ4031 
MJ4032 
MJ4033 
MJ4034 
MJ4035 
MJ4502 
MJ 10000 
MJ 10000 
MJ10001 
MJ10001 
MJ10002 
MJ 10003 


MJ10004 
MJ10004P 


MJ10005 


MJ10005P 


MJ10012 
MJ10012 
MJ11011 
MJ11012 
MJ11013 
MJ11014 
MJ11015 
MJ11016 
MJ13014 


p44c12 
D44H1 
D44H2 
D44H4 
D44H5 
D44H7 
D44H8 
D44H10 
D44H11 
p44a1 
D4403 
D4405 
BUW35 
BUW35 
MJ802 
MJ900 
MJ901 
MJ1000 
MJ1001 
MJ2500 
MJ2501 
MJ2955 
MJ3000 
MJ3001 
BUW24 
BUW25 
BU920 
BUg920 
BU922 
MJ4030 
MJ4031 
MJ4032 
MJ4033 
MJ4034 
MJ4035 
MJ4502 
BU931R 
MJ10004 
BU931R 
MJ 10005 
BU920P 
BU921P 
MJ10004 


MJ10004P 


MJ10005 


MJ10005P 


BU931 
BU931R 
MJ11011 
MJ11012 
MJ11013 
MJ11014 
MJ11015 
MJ711016 
BUW34 
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MJ13015 
MJ13330 
MJ13331 
MJ 13332 
MJ13333 
MJ13334 
MJE170 
MJE171 
MJE172 
MJE180 
MJE181 
MJE182 
MJE200 
MJE210 
MJE340 
MJE350 
MJE371 
MJE520 
MJE521 
MJE700 
MJE701 
MJE702 
MJE703 
MJE800 
MJE801 
MJE802 
MJE803 
MJE2955T 
MJE3055T 
MJE3439 
MJE3440 
MJE 13002 
MJE 13003 
MJE 13004 
MJE13005 
MJE 13006 
MJE 13007 
MJE13007A 
MJE 13008 
MJE 13009 
SE9300 
SE9301 
SE9302 
SE9303 
SE9304 
SE9305 
SE9400 
SE9401 
SE9402 
SE9403 
SE9404 
SE9405 
SGS110 
$GS$111 
$G$112 


MJE2955T 
MJE3055T 
MJE3439 


MJE3440 


SGS 13002 
$G$ 13003 
MJE 13004 
MJE13005 
MJE 13006 
MJE 13007 
MJE13007A 
MJE 13008 
MJE 13009 
BDW93A 
BDW93B 
BDW93C 
BDX87A 
BDX87B 
BDX87C 
BDW94A 
BDW94B 
BDWS4C 
BDX88A 
BDX88B 
BDX88C 
$GS110 
$GS$111 
$GS112 


~ CROSS REFERENCE GUIDE 


SGS-ATES 


SGS-ATES 


SGS-ATES 
NEAREST aves 


NEAREST 


TIP30C 


TIP30C 


* Data sheet available on request. 


TIP126 


TIP126 
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2N4897 


SGS115 $G$115 TIP31 TIP31 TIP127 TIP127 
$GS116 SGS116 TIP31A TIP31A TIP130 TIP130 
SGS117 $G$117 TIP31B TIP31B TIP131 TIP131 
$GS120 $GS$120 TIP31C TIP31C TIP132 TIP 132 
$G$121 $GS121 TIP32 TIP32 TIP135 TIP135 
$GS122 $G$122 TIP32A TIP32A TIP136 TIP 136 
$GS125 $GS125 TIP32B TIP32B TIP 137 TIP 137 
SGS126 $GS$126 TIP32C TIP32C TIP140 TIP140 
$GS127 $G$127 TIP35A TIP35A TIP141 TIP 141 
SGS130 $GS130 TIP35B TIP35B TIP142 TIP142 
$GS131 $GS131 TIP35C TIP35C TIP145 TIP 145 
$GS$132 $GS132 TIP3S6A TIP36A TIP146 TIP 146 
SGS135 $G$135 TIP36B TIP36B TIP 147 TIP 147 
$GS$136 $GS$136 TIP36C TIP36C TIP150 BU910 
$G$137 $G$137 TIP41 TIP41 TIP151 BU910 
SGS157 SGS157 TIP41A TIP41A TIP152 BU911 
SGS$158 SGS$158 TIP41B TIP41B TIP660 BU920 
$GS159 SGS159 TIP41C TIP41C TIP661 BU920 
SGS340 $GS340 TIP42 TIP42 TIP662 BU921 
SGS$350 $GS350 TIP42A TIP42A TIP2955 TIP2955 
SGS520 SGS520 TIP42B TIP42B TIP3055 TIP3055 
SGS910 SGS910 TIP42C TIP42C 2N3055 2N3055 
SGS911 $GS911 TIP47 TIP47 2N3418 2N3418 
$GS912 SGS912 TIP48 TIP48 2N3419 2N3419 
SGS3055 {| SGS3055 TIP49 TIP49 2N3420 2N3420 
$GS3439 | SGS3439 TIPSO TIP50 2N3421 2N3421 
SGS3440 | SGS3440 TIP5S1 TIPS1 2N3439 2N3439 
SGS6386 | SGS6386 TIP52 TIP5S2 2N3440 2N3440 
SGS6387 | SGS6387 TIP53 TIP53 2N3445 BDW51A 
SGS6388 | SGS6388 TIP54 TIP54 2N3446 BDW51B 
$GS10004 |SGS10004 TIP73 BD905 2N3553 BUY68 
SGS10004P | SGS10004P TIP73A BD907 2N3554 BUY68 
SGS10005 | SGS10005 TIP73B BD909 2N3713 2N3713 
SGS10005P | SGS10005P TIP73C BD911 2N3714 2N3714 
$GS$13002 | SGS13002 TIP74 BD906 2N3715 2N3715 
$GS$13002T| SGS13002T TIP74A BD908 2N3716 2N3716 
$GS$13003 |S$GS13003 TIP74B BD910 2N3719 BSS44 
$GS13003T} SGS13003T TIP74C BD912 2N3720 BSS44 
SGSD100 |SGSD100 TIP100 TIP 100 2N3771 2N3771 
SGSD110 |SGSD110 TIP101 TIP104 2N3772 2N3772 
SGSD200 |SGSD200 TIP102 TIP 102 2N3789 2N3789 
SGSD210 |SGSD210 TIP105 TIP 105 2N3790 2N3790 
SGSD310 |SGSD310 TIP 106 TIP 106 2N3791 2N3791 
SGSD311 |SGSD311 TIP107 TIP 107 2N3792 2N3792 
SGSD00020 | SGSD00020 TIP110 TIP110 2N3830 BUY68 
SGSD00030 | SGSD00030 TIP111 TIP111 2N3831 BUY68 
SGSD00031 | SGSD00031 TIP112 TIP112 2N3924 BUY68 
TIP29 TIP29 TIP115 TIP115 2N4234 2N4234 
TIP29A TIP29A TIP116 TIP116 2N4235 2N4235 
TIP29B TIP29B TIP117 TIP117 2N4236 2N4236 
TIP29C TIP29C TIP120 TIP120 2N4398 2N4398 
TIP30 TIP30 TIP121 TIP121 2N4399 2N4399 
TIP30A TIP3SOA TIP122 TIP122 2N4895 2N4895 
TIP30B TIP3OB TIP125 TIP125 2N4896 2N4896 


2N4897 


CROSS REFERENCE GUIDE 


SGS-ATES SGS-ATES SGS-ATES 


2N4918 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N5038 
2N5039 
2N5151 
2N5152 
2N5153 
2N5154 
2N5157 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5301 
2N5302 
2N5303 
2N5333 
2N5334 
2N5335 
2N5336 
2N5337 
2N5338 
2N5339 
2N5415 
2N5416 
2N5490 
2N5492 
2N5494 
2N5496 
2N5629 
2N5655 
2N5657 
2N5671 
2N5672 
2N5679 
2N5680 
2N5681 
2N5682 
2N5745 
2N5/58 
2N5781 
2N5782 
2N5783 
2N5784 
2N5785 
2N5786 
2N5875 
2N5876 
2N5877 


* Data sheet available on request. 


2N4918 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N5038 
2N5039 
2N5151 
2N5152 
2N5153 
2N5154 
BUW35 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 
2N5301 
2N5302 
2N5303 
BSS44 
BUY68 
BUY47 
2N5336 
2N5337 
2N5338 
2N5339 
2N5415 
2N5416 
BD705 
BD707 
BD705 
BD709 
2N5629 
2N5655 
2N5657 
2N5671 
2N5672 
2N5679 
2N5680 
2N5681 
2N5682 
2N5745 


BDW51C 


BSS44 
BSS44 
BSS44 
BUY68 
BUY68 
BUY68 
2N5875 
2N5876 
2N5877 


2N5878 
2N5879 
2N5880 
2N5881 
2N5882 
2N5883 
2N5884 
2N5885 
2N5886 
2N6029 
2N6032 
2N6033 
2N6034 
2N6035 
2N6036 
2N6037 
2N6038 
2N6039 
2N6040 
2N6041 
2N6042 
2N6043 
2N6044 
2N6045 
2N6050 
2N6051 
2N6052 
2N6053 
2N6054 
2N6055 
2N6056 
2N6057 
2N6058 
2N6059 
2N6107 
2N6109 
2N6111 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 
2N6226 
2N6246 
2N6247 
2N6249 
2N6250 
2N6251 
2N6274 
2N6275 
2N6276 
2N6277 
2N6282 
2N6283 


2N5886 
2N6029 
2N6032 
2N6033 
2N6034 
2N6035 
2N6036 
2N6037 
2N6038 
2N6039 
2N6040 
2N6041 
2N6042 
2N6043 
2N6044 
2N6045 


2N6050 « 


2N6051 
2N6052 
2N6053 
2N6054 
2N6055 
2N6056 
2N6057 
2N6058 
2N6059 
2N6107 
2N6109 
2N6111 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 


BDW52C 
BDW52A 
BDW52B 


BUX41 
BUX42 
BUW44 
BUV20 
BUV20 
BUV21 
BUV21 
2N6282 
2N6283 


38 


~~ 


* * * * * * K * KC * * 


— 


2N6284 
2N6285 
2N6286 
2N6287 
2N6288 
2N6290 
2N6292 
2N6306 
2N6307 
2N6308 
2N6338 
2N6339 
2N6340 
2N6341 
2N6354 
2N6383 
2N6384 
2N6385 
2N6386 
2N6387 
2N6388 
2N6470 
2N6471 
2N6472 
2N6473 
2N6475 
2N6486 
2N6487 
2N6488 
2N6489 
2N6490 
2N6491 
2N6496 
2N6497 
2N6498 
2N6511 
2N6512 
2N6513 
2N6514 
2N6531 
2N6532 
2N6544 
2N6545 
2N6546 
2N6547 
2N6569 
2N6573 
2N6574 
2N6575 
2N6594 
2N6648 
2N6649 
2N6650 
2N6666 
2N6667 


2N6284 
2N6285 
2N6286 
2N6287 
2N6288 
2N6290 
2N6292 
BUW34 
BUW35 
BUW35 
BUX10 
BUX10 
BUX11N 
BUX11N 
2N6354 
BDX87 
BDX87A 
BDX87B 
2N6386 
2N6387 
2N6388 
BDW51 
BDW51A 
BDW51B 
BD711 
BD712 
2N6486 
2N6487 
2N6488 
2N6489 
2N6490 
2N6491 
2N6496 
2N6497 
2N6498 
BUW34 
BUW34 
BUW34 
BUW34 
BDX53C 
BDX53C 
2N6544 
2N6545 
2N6546 
2N6547 
BDW51° 
BUW44 
2N6546 
BUW45 
BDW52 
BDX88 
BDX88A 
BDX88B 
BDX54 
BDX54A 


CROSS REFERENCE GUIDE 


SGS-ATES SGS-ATES SGS-ATES 
TYPE 
| tyre NEAREST pace TNE NEAREST PAGE ies NEAREST 


2N6668 BDX54B 155 || 25A1110 | MJE350 2SB673 BDW94C 
2N6702 2N6702 25B434 BD244A 2SB674 BDW94B 
25A489 BD242B 2SB435 BD244 25B675 BDW94A 


2SA490 
2SA496 
2SA505 
2SA626 
2SA627 
2SA657 
2SA658 
2SA663 
2SA67 1 
2SA680 
2SA682 
2SA699 


2SA699A 


2SA885 
2SA886 
2SA887 
2SA898 
2SA899 
2SA900 
2SA922 
2SA939 
2SA963 
2SA966 


BD242A 
2N4918 
2N4919 
BDW52B 
BDW52B 
BDW52C 
BDW52B 
BDW52C 
BD242A 
BDW52B 
BD180 
TIP30O 
TIPSOA 
TIP3O 
MJE170 
MJE170 
BD238 
BD240B 
BD240A 
BDW52C 
BD242A 
BD242B 
2N6109 
2N6107 
TIP30C 
BD438 
BD440 
BD442 
MJE350 
2N3789 
2N3790 
TIP3OC 
TIP30B 
BDW52C 
2N5876 
BD438 
BD438 
BD242B 
MJE350 
MJE350 
MJE210 
2N4918 
MJE350 
MJE171 
TIP32 


2SB507 
2SB509 
25B511 
2SB513 
2S5B514 
2SB515 
2S5B518 
25B521 
2SB522 
25B523 
2SB524 
2SB526 
2SB527 
2SB528 
2SB529 
2SB531 
25B532 
25B536 
2SB553 
2SB565 
2SB566 


2SB566A 


2SB569 
2SB570 
2SB571 
2SB572 
2SB573 
2SB574 
2SB575 
25B576 
25B577 
2SB578 
2SB579 
2SB580 
2SB581 
2SB585 
2SB586 
25B587 
25B588 
2SB589 
2S5B595 
2SB596 
2SB604 
2SB631 


BD242A 
BD244A 
TIP32 
2N6126 
TIP32A 
TIP32A 
BDW52C 
TIP42A 
TIP42A 
2N5193 
2N5194 
MJE350 
MJE350 
MJE350 
2N5193 
BDW52C 
BDW52B 
MJE350 
TIP42B 
BD706 
BD706 
BD706 
BD676 
BD678 
BD680 
2N5193 
2N5194 
2N5195 
2N5193 
2N5194 
2N5195 
MJ2955 
2N5875 
2N5876 
BDW52C 
2N6053 
2N6054 
2N6050 
2N6051 
2N6052 
BD712 
BD244B 
BD244B 
2N4920 


2SB676 
2SB677 
2SB679 
2SB681 
2SB686 
2SB689 
2SB690 
2SB693 
2SB694 
2SB696 
2SB697 
2SB707 
2SB708 
2SB711 
2SB712 
2SB717 
25B718 
25B722 
25B724 
25B743 
2SB744 
2SB750 
2SB751 
2SB753 
2SB754 
2SB772 
2SB833 
25B834 
25B855 
25B856 
2SC407 
25C408 
2SC409 
2SC410 
2SC411 
28C412 
28C431 
280432 
280433 
250434 
2SC495 
25C496 
2SC558 
2SC646 


TIP127 
TIP125 
TIP117 
BUW42 
TIP36C 
TIP42C 
TIP42C 
2N6287 


MJ11015 


BUW42 
BUW42 
2N6107 
2N6107 
2N6041 
2N6042 
MJE350 
MJE350 
BUW42 
TIP32A 
MJE170 
MJE172 
TIP115 
BDX54B 
BD912 
TIP36A 
MJE170 


MJ11013 


TIP32A 
TIP32A 
TIP32A 
BUX41 
BUX41 
BUX41 
BUX41 
BUX43 
BUX43 
BUX21 
BUX21 
BUX22 
BUX22 
2N4923 
2N4921 
BUW24 
2N3055 


2SB632 MJE370 2SC647 BDW51B 


25A 1008 
2SA1010 
28A1012 
2SA 1020 
2SA1045 
2SA1046 
2SA1069 


* Data sheet available on request. 


TIP32C 
TIP42C 
TIP42A 
TIP32 

2N6052 
2N6052 
TIP42B 


2SB633 
25B638 
25B639 
2SB648 
25B655 
2SB668 
2SB669 


TIP42C 
BDX88C 
BDX88C 
MJE350 
BUW42 
TIP32A 
TIP32B 
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2SC664 
2SC675 
25C676 
25C677 
25C678 


BDW51C 


BUW34 
BUW34 
BUW34 
BUW34 
BUW34 
BUW34 


CROSS REFERENCE GUIDE 


SGS-ATES SGS-ATES SGS-ATES 
ae NEAREST INE NEAREST BME NEAREST 


2SC759 
2SC760 
2SC768 
2SC789 
2SC790 
28C791 
280793 
2SC794 
2SC861 
2SC885 
2SC886 
2SC887 
2SC901 
2SCIDIA 
25C902 
2SC931 
2SC932 
25C935 
2SC936 
28C937 
2SC939 
2SC940 
2SC962 
2SC999 
2501004 


25C1004A 


2SC1005 
2SC1050 
2SC1060 
2SC1061 
2SC1080 
2SC1086 
2SC1088 
2SC1089 
2SC1099 
2SC1100 
2SC1101 
2SC1106 
2SC1107 
2SC1108 
2SC1109 
2SC1110 
28C1114 
2SC1130 
2SC1131 
28C1132 
2SC1133 
28C1140 
28C1141 
2SC1142 
2$C1143 
2SC1151 
2SC1153 
2SC1154 
2SC1162 


* Data sheet available on request. 


BUW34 
BUW34 
2N3055 
TIPS1B 
TIP31A 
TIP31C 
BDW51C 
BDW51C 
BUW25 
BU326 
BU326 
BU326 
BU326 
BU326 
BU326 
BD241A 
BD241 
BUW34 
BU208 
BU208 
BU326 
BU326 
BDW51C 
BU208 
BU208 
BU208 
BU208 
BU326 
TIP31A 
TIP31A 


.BDW51C 


BU208 
MJE3439 
MJE3439 
BU208 
BU208 
BU208 
BU326 
BD243B 
BD243C 
BD243B 
BD243C 
BU326 
BU326 
BU326 
BU208 
BU208 
BUW45 
BUW45 
BUW35 
BUW35 
BU208 
BU208 
BU208 
MJE180 


2SC 1167 
28C1170 


25C1170A 


25C1171 
2501172 
2801173 
2801174 
25C 1184 
25C1185 
28C1212 


28C1212A 


25C1226 


25C1226A 


28C 1227 
28C1228 
28C1229 
2SC 1230 
28C 1292 
2SC1295 
2SC 1308 
2SC 1309 
28C1325 
25C 1348 
2801358 
2801367 
28C 1368 
28C1381 
28C1382 
2SC1398 
25C 1409 
28C1410 
2801413 


2SC1413A 


2501418 
2501419 
2801434 
25C 1440 
28C 1441 
280.1447 
28C 1448 
28C1449 
2SC 1454 
2SC 1463 
25C 1468 
2501469 
2501477 
25C 1501 
2SC1505 
2SC 1506 
25C 1507 
2801514 
28C 1516 
28C 1517 


25C1517A 


25C 1565 


BU208 
BU208 
BU208 
BU208 
BU208 
TIPS1 
BU208 
BU208 
BU326 
BD235 
BD237 
TIP31 
TIPSTA 
BUW34 
BUW34 
BUW34 
BUW34 
BU326 
BU208 
BU208 
BU208 
BU208 
BU208 
BU208 
BU208 
MJE180 
MJE182 
MJE182 
BD239B 
TIP47 
TIP47 
BU208 
BU208 
TIPS1A 
TIP31A 
2N6546 
BUW44 
BUW44 
TIP47 
TIP47 
MJE180 
BU326 
BU326 
BUW34 
BUW34 
BUW34 
MJE3439 
TIP48 
TIP48 
TIP48 
MJE3439 
BD437 
BD439 
BD441 
MJE340 
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2SC 1576 
28C 1577 
2SC 1578 
25C 1579 
25C 1580 
25C 1584 
25C 1585 
2SC 1586 
25C 1617 
2SC 1618 
2SC 1619 
2SC 1625 
25C 1626 
2SC 1667 
2SC 1669 
28C 1672 
2SC 1683 
2SC 1722 
2SC 1723 
2801749 
2SC1768 
2801777 
2501785 
2501786 
28C1818 
2801826 
28C 1827 
2SC 1829 
28C 1831 
2SC 1832 
2SC 1846 
28C 1847 
25C 1848 
2SC 1870 
28C 1875 
28C 1880 
2SC 1881 
2SC 1883 
28C 1891 
28C 1892 
2SC 1893 
2SC 1894 
2801922 
2801929 
2801942 
28C 1983 
28C 1984 
2SC 1985 
2SC 1986 
2SC2024 
2SC2027 
2SC2071 
2SC2080 
28C2127 
28C2189 


BUW34 
BUW34 
BUW35 
BUW44 
BUW45 
BUX41 
BUX41 
BUX42 
BU326 
BDW51B 
BDW51C 
TIP29C 
TIP29B 
BDW51C 
TIP47 
BUX11N 
TIP47 
TIP48 
TIP48 
MJE340 
BU931R 
2N3055 
BUX41 
BUX42 
BUX11N 
TIP41B 
TIP41C 
BU931R 
2N6056 
BU932R 
MJE180 
MJE181 
BD241B 
2N6546 
BU208 
TIP112 
TIP110 


‘TIP122 


BU208 
BU208 
BU208 
BU208 
BU208 
TIP48 
BU208° 
TIP171 
TIP112 
TIP41B 
TIP41C 
2N4923 
BU208 
MJE3440 
MJE180 
BUX41 
BUW34 


TYPE 


2SC2190 
2SC2191 
2SC2209 
2SC2229 
2SC2230 
2SC2233 
2SC2235 
2SC2236 
2SC2238 
2SC2238A 
2SC2238B 
2SC2244 
2SC2246 
2SC2248 
2SC2256 
2SC2260 
2SC2261 
2SC2262 
2SC2278 
28C2311 
2SC2323 
2SC2324 
2SC2331 
2SC2333 
2SC2344 
2$C2373 
2SC2397 
28C2402 
2SC2428 
2SC2432 
2SC2433 
2SC2435 
2SC2436 
2SC2500 
2SC2516 
2SC2534 
2SC2535 
2SC2552 
2SC2553 
2SC2562 
2SC2612 
2SC2613 
2SC2616 
2SC2815 
2SC2816 
2SC2818 
2SC2914 
2SD12 
2SD15 
2SD16 
2SD26 
2SD26A 
2SD26B 
2SD47 
2SD50 


* Data sheet available on request. 


SGS-ATES 
NEAREST 


2N6545 
2N6547 
MJE181 
TIP47 
TIP47 
2N6497 
TIP47 
TiIP31 
TIP47 
TIP47 
TIP47 
2N6545 
2N6547 
2N6545 
BUX41 
BUX41 
BUX41 
BUX41 
MJE3439 
2N4922 
BUW44 
2N6038 
MJE 13004 
MJE 13005 
TIP47 

MJE 13006 
MJE3055T 
2N6546 
BUX41 
BDW51B 
MJ11016 
2N6059 
2N6059 
TIP31 
2N6497 
$GS$13003 
MJE13005 
MJE 13005 
MJE13007 
TIP41A 
SGDD00042 
$SG$D00042 
SGSD00032 
SGSD00040 
SGSD00040 
SGSD00032 
SGSD00032 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 


TYPE 


25D51 
25D52 
2SD68 
2SD73 
2SD80 
2SD81 
2SD88 
2SD 107 
25D 108 
25D116 
2SD119 
25D 124 
25D124A 
25D 125 
2SD125A 
28D 131 
2SD 163 
28D 168 
28D172 
28D 174 
25D 180 
25D 181 
2SD 188 
2SD189 
25D189A 
2SD201 
2SD206 
28D211 
2S8D231 
25D232 
25D234 
25D235 
2SD246 
2SD247 
2SD249 
2SD260 
2SD262 
2SD265 
2SD266 
2SD273 
25D274 
25D288 
25D289 
2SD293 
2SD294 
2SD301 
2SD310 
25D311 
25D313 
25D314 
2SD317 
25D318 
2SD321 
2SD325 
2SD330 


SGS-ATES 
NEAREST 


BDW51C 
BDW51C 
BDWS51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
MJ1001 
MJ1001 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
BDW51C 
2N3715 
BDX87B 
2N5877 
2N5877 
BDW51C 
BUW44 
BDW51C 
BDW51B 
BDWS51C 
BDW51C 
2N5877 
2N5877 
2N5302 
BUV20 
TIP31A 
TIP31A 
BU208 
BDW51B 
2N5302 
BDW51C 
2N6546 
2N6545 
2N6545 
2N6545 
2N6545 
TIP31B 
TIP31B 
2N6547 
2N6547 
BDX87B 
2N6547 
2N6547 
TIP31A 
TIP31A 
TIP31A 
TIP31A 
BUW34 
TIP31 
TIP31A 
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28D331 
2SD335 
25D338 
25D339 
28D342 
2SD343 
2SD344 
2SD345 
2SD346 
2SD347 
28D348 
28D351 
25D356 
28D357 
2SD358 
2SD359 
2SD360 
2SD361 
2SD365 
2SD366A 
2SD368 
25D369 
2SD371 
2SD375 
2SD376 
2SD377 
2SD379 
2SD380 
2SD386 
25D387 
2SD389 
25D390 
2SD396 
2SD401 
2SD402 
2SD417 
2SD429 
2SD434 
2SD435 
2SD436 
2SD437W 
25D439 
2SD459 
25D460 
2SD463 
2SD464 
2SD473 
2SD475 
2SD476 
2SD478 
2SD479 
25D480 
2SD481 
28D482 
2SD483 


CROSS REFERENCE GUIDE 


TYPE 


SGS-ATES 
NEAREST 


TIP31B 
BU208 
2N3716 
BDW51C 
BUX41 
BUX42 
BUV24 
BDW51 
BU208 
MJE 13004 
MJE 13004 


CROSS REFERENCE GUIDE 


2SD484 
2SD485 
2SD486 
2SD487 
2SD488 
2SD489 
2SD490 
2SD491 
2SD492 
2SD493 
2SD494 
2SD495 
2SD499 
2SD500 
2SD502 
2SD503 
2SD504 
2SD505 
2SD506 
2SD523 
2SD524 
2SD525 
2SD526 
2SD531 
2SD544 
2SD552 
2SD553 
2SD570 
2SD574 
2SD575 
2SD597 
2SD600 
2SD604 
2SD605 
2SD608 
2SD610 
25SD612 
2SD613 
2SD626 
2SD628 
2SD629 
2SD630 
2SD631 
2SD633 
2SD634 
2SD635 
2SD640 
2SD650 
2SD663 
2SD665 
2SD668 


2SD670 
2SD678 
2SD679 


* Data sheet available on request. 


TYPE 


2N5657 
2N5190 
2N5191 
2N5192 
2N4921 
2N4922 
2N4923 


2N3055 
2N5877 
2N5878 


SGS-ATES 
NEAREST 


MJESO055T 


BDW51C 
MJE3O55T 
MJE3055T 


2N6055 
2N6056 
2N6057 
2N6058 
2N6059 
2N6055 


TIP41C 
TIP41B 
TIP41C 
TIP41C 
BUX42 
TIP41B 
BD241B 


BU208 


2N4923 
BU920 
BU920 
TIP47 
TIP47 
MJE520 
TIP41C 
BU931R 
BDX87C 
BDX87C 
2N5302 
2N5302 


MJ11014 


MJ11016 
BDW51C 


2SD668A 


BDW93C 
BDW93B 
BDW93A 
2N6545 
BU920 
BU920 
BUX41 
MJE340 
MJE340 
MJ11016 
TIP110 
TIP111 


TYPE 


2SD683 
2SD685 
2SD686 
2SD687 
2SD689 
25SD692 
25D693 
2SD693 
2SD705 
2SD709 
2SD710 
2SD716 
2SD717 
2SD721 
25D722 
28D723 
2SD724 
2SD725 
2SD726 
2SD729 
2SD730 
2SD731 
2SD732 
25D733 
25D753 
25D757 
2SD758 
2SD759 
2SD760 
2SD761 
2SD762 
2SD764 
25D783 
2SD793 
25D794 
2SD801 
2SD802 
2SD811 
2SD818 
2SD819 
2SD820 
2SD821 
2SD823 
2SD836 
2SD837 
2SD839 
2SD840 
2SD843 
2SD844 
2SD868 
2SD869 
2SD870 
285D878 
2SD880 
25D882 


SGS-ATES 
NEAREST 


BUT13., 
BU932R 
TIP122 
TIP121 
TIP112 
2ZN6056 
BU931 
BU931R 
BU931R 
BU920 
MJ10004 


TIP35C 
D44H10 
2N6045 


2N6045 
TIP31C 
MJE 13004 
BU208A 
TIP31C 
2N6284 
MJ11016 
BUW44 
BUW44 
BUW44 
BUX41 
MJE3440 
MJE3440 
TIP47 
TIP47 
TIP47 
TIP31A 
BU208 
BU208 
MJE180 
MJE182 
2N6545 
2N6545 
2N6545 
BU208 
BU208 
BU208A 
BU208A 
BU408 


TIP110 
TIP120 
BDX53A 
BDX53B 
BD911 
TIP35A 
BU208D 
BU208D 
BU208D 
2N3055 
TIP31A 
MJE180 
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PAGE 


318 


2SD895 
2SD897 
25D897A 
25D898 
2SD898A 
2SD898B 
2SD899 
2SD899A 
2SD900 
2SD900A 
2SD900B 


2SD903 
2SD904 
2SD956 


2SD957A 
2SD978 
2SD979 
2SD990 
2SD993 
2SD994 
25D1059 
25D 1061 
25D 1062 
25D 1069 
2SD1131 
28D1132 
2SD1133 
2SD 1134 
2SD1163 
2SD1163A 
25D1201 
25D 1203 


SGS-ATES 


D44H11 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D 
BU208D . 
BU920T 
BU920T 
TIP112 

BU208D 
BU208D 
D44H11 
D44H8 

D44H8 

BU407D 
D44H8 

D44H8 

D44H11 
D44H11 
BU406 

BU406 

BU932R 
BU930Z 


ALPHABETICAL LIST OF SYMBOLS 
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ALPHABETICAL LIST OF SYMBOLS 


hrea/hree 


lp 
la 


Bandwidth 

Collector-base capacitance (emitter open to a.c. and d.c.) 

Distortion 

Second breakdown energy (with base-emitter junction reverse biased) 
Frequency 

Transition frequency 

Voltage gain 


Common emitter, small-signal value of the short-circuit forward current 
transfer ratio 


Common emitter, static value of the forward current transfer ratio 


Common emitter, static value of the forward current transfer matched 
pair ratio 


Base current 

Turn-on current 

Turn-off ‘current 

Base forward current 

Base forward peak current 

Base peak current 

Base reverse current 

Base reverse peak current 

Collector current 

Collector cutoff current with emitter open 
Collector cutoff current with base open 


Collector cutoff current with specified resistance between emitter 
and base 


Collector cutoff current with emitter short-circuited to base 


Collector cutoff current with specified reverse voltage between emitter 
and base 


Collector cutoff current with specified circuit between emitter and base 
Collector peak current 

RMS collector current 

Drain current 

Emitter current 

Emitter cutoff current with collector open 

Continuous DC forward current 

Peak forward current 

Continuous DC reverse current 
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ALPHABETICAL LIST OF SYMBOLS 


VBE 

V BE (sat) 

V (BR) CBO 
V (BR) CEO 
V(BR) CER 


Vis R) CES 


Peak reverse current 
Surge non repetitive reverse current 


Second breakdown collector current (with 
forward biased) 


Output power of a specified circuit 
Total power dissipation 

Base dropping resistance 
Resistance between base and emitter 
Collector dropping resistance 
Emitter dropping resistance 

Load resistance 

Series resistance 

Thermal resistance 

Thermal resistance junction-to-ambient 
Thermal resistance junction-to-case 
Time 

Ambient temperature 

Case temperature 

Crossover time 

Delay time 

Fall time 

Junction temperature 

Turn-off time 

Turn-on time 

Pulse width 

Rise time 

Reverse recovery time of a diode 
Storage time 

Storage temperature 

Base-emitter voltage 

Base-emitter saturation voltage 


base-emitter 


Collector-base breakdown voltage with emitter open 


Collector-emitter breakdown voltage with base open 


Collector-emitter breakdown voltage with speficied resistance 


junction 


Collector-emitter breakdown voltage with emitter short-circuited to 


base 
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ALPHABETICAL LIST OF SYMBOLS 


V (BR) CEV 
V (BR) CEX 


V(BR)EBO 
Vp 
VcBo 
Vec 


Vice 
VcEK 


VcEO 
VcEO (sus) 
VceER 


VceER (sus) 


VCE (sat) 
VceEs 
VecEv 


V cEV (sus) 
V CEX< (sus) 


Ves 
VeEBO 


Collector-emitter breakdown voltage with specified reverse voltage 
between emitter and base 


Collector-emitter breakdown voltage with specified circuit between 
emitter and base 


Emitter-base breakdown voltage with collector open 
Collector-base voltage 
Collector-base voltage with emitter open 


Collector DC voltage supply 


- Collector-emitter voltage 


Knee voltage at specified condition 

Collector-emitter voltage with base open 

Collector-emitter sustaining voltage with base open 

Collector-emitter voltage with specified resistance between emitter 


and base 


Collector-emitter sustaining voltage with specified resistance between 
emitter and base 


Collector-emitter saturation voltage 
Collector-emitter voltage with emitter short-circuited to base 


Collector-emitter voltage with specified reverse voltage between emitter 
and base 


Collector-emitter sustaining voltage with specified reverse voltage 
between emitter and base 


Collector-emitter sustaining voltage with specified circuit between 
emitter and base 


Emitter-base voltage 

Emitter-base voltage with collector open 
Continuous DC forward voltage 
Forward transient voltage 

Input voltage of a specified circuit 
Continuous DC reverse voltage 

Peak reverse voltage 

Repetitive peak reverse voltage 
Impedance between base and emitter 
Input impedance 

Temperature variation 

Duty cycle 
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RATING SYSTEMS FOR ELECTRONIC 
DEVICES 


A. DEFINITIONS OF TERMS USED 


a. Electronic device. An electronic tube or valve, transistor or other semiconductor 
device. 
Note: This definition excludes inductors, capacitors, resistors and similar compo- 
nents. 


b. Characteristic. A characteristic is an inherent and measurable property of a devi- 
ce. Such a property may be electrical, mechanical, thermal, hydraulic, electro-ma- 
gnetic, or nuclear, and can be expressed as a value for stated or recognized condi- 
tions. A characteristic may also be a set of related values, usually shown in graphi- 
Cal form. 


c. Bogey electronic device. An electronic device whose characteristics have the pu- 
blished nominal values for the type. A bogey electronic device for any particular 
application can be obtained by considering only those characteristics which are 
directly related to the application. 


d. Rating. A value which establishes either a limiting capability or a limiting condition 
for an electronic device. It is determinated for specified values of environment and 
operation, and may be stated in any suitable terms. 

Note: Limiting conditions may be either maxima or minima. 


e. Rating system. The set of principles upon which ratings are established and which 
determines their interpretation. 
Note: The rating system indicates the division of responsibility between the device 
manufacturer and the circuit designer, with the object of ensuring that the working 
conditions do not exceed the ratings. 


B. ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental condi- 
tions applicable to any electronic device of a specified type as defined by its published 
data, which should not be exceeded under the worst probable conditions. 

These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking no responsibility for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations in the 
characteristics of the device under consideration and of all other electronic devices in 
the equipment. 

The equipment manufacturer should design so that, initially and throughout life, no 
absolute maximum value for the intended service is exceeded with any device under 
the worst probable operating conditions with respect to supply voltage variation, 
equipment component variation, equipment control adjustment, load variations, 
signal variation, environmental conditions, and variations in characteristics of the 
device under consideration and of all other electronic devices in the equipment. 
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RATING SYSTEMS FOR ELECTRONIC 
DEVICES 


C. DESIGN - MAXIMUM RATING SYSTEM 


Design-maximum ratings are limiting values of operating and environmental condi- 
tions applicable to a bogey electronic device of a specified type as defined by its pu- 
blished data, and should not be exceeded under the worst probable conditions. 
These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device, taking responsibility for the effects of changes in operating condi- 
tions due to variations in the characteristics of the electronic device under considera- 
tion. 

The equipment manufacturer should design so that, initially and throughout life, no 
design-maximum value for the intended service is exceeded with a bogey device un- 
der the worst probable operating conditions with respect to supply-voltage variation, 
equipment, component variation, variation in characteristics of all other devices in the 
equipment, equipment control adjustment, load variation, signal variation and envi- 
ronmental conditions. 


D. DESIGN - CENTRE RATING SYSTEM 


Design-centre ratings are limiting values of operating and environmental conditions 
applicable to a bogey electronic device of a specified type as defined by its published 
data, and should not be exceeded under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable service- 
ability of the device in average applications, taking responsibility for normal changes 
in operating conditions due to rated supply-voltage variation, equipment component va- 
riation, equipment control adjustment, load variation, signal variation, environmental 
conditions, and variations in the characteristics of all electronic devices. 

The equipment manufacturer should design so that, initially, no design-centre value 
for the intended service is exceeded with a bogey electronic device in equipment ope- 
rating at the stated normal supply-voltage. 


The Absolute Maximum Rating System is commonly used for semiconductor devices. 
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QUALITY (SURE3) 


100% ELECTRICAL TESTING 

MARKING 

GROUP A ACCEPTANCE 

PACKING 

PACKING AND DOCUMENTATION ACCEPTANCE 
SHIPPING 


GROUP A ACCEPTANCE 


Acceptablee quality 
level (AQL) 


Hermetic and 
molded packages 


Parameters 


Visual and Mechanical Inspection, 
Major 
Minor 


DC parameters 


Nee ranges ° 


AC parameters at 25°C and 
DC parameters at high temperature 


O Applicable when he- is guaranteed as min and max 
Definition of electrical inoperative: 


— open or short circuit 

— < 80% of guaranteed spec value for: BVcgo, BVceo, BVcer, BVces, BVcev, BVeso 
— > 200% of guaranteed spec value for: Vce,at) 

— > 200% of guaranteed spec value for: Icgo; Ices, Iceo, Icey at 50% guaranteed BV value 
— > 150% of guaranteed max spec values for hee 

— < 50% of guaranteed min spec values for hee 


For further information Quality and Reliability see the SGS SURE 3 programme. 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 


HANDLING OF POWER PLASTIC 
TRANSISTORS 


PRECAUTIONS FOR PHYSICAL HANDLING OF POWER PLASTIC TRANSISTOR [TO-220, 
SOT-93, TO-126 (SOT-32), SOT-82]| 


When mounting power transistors certain precautions must be taken in operations such as bending of 
leads, mounting of heatsink, soldering and removal of flux residue. If these operations are not carried 
out correctly, the device can be damaged or reliability compromised. 


1. Bending and cutting leads 
The bending or cutting of the leads requires the following precautions: 


1.1. When bending the leads they must be clamped tightly between the package and the bending point 
to avoid strain on the package (in particular in the area where the leads enter the resin) (fig. 1). This 
also applies to cutting the leads (fig. 2). 

1.2. The leads must be bent at a minimum distance of 3 mm from the package (fig. 3a). 


1.3. The leads should not be bent at an angle of more than 90° and they must be bent only once 
(fig. 3b). 


1.4. The leads must never be bent laterally (fig. 3c). 


1.5. Check that the tool used to cut or form the leads does not damage them or ruin their surface finish. 


Fig. 1 - Bending the leads Fig. 2 - Lead forming or cutting mechanism 
k W 
RONG | " 
oa 1 | 
Plastic 
Package Lead forming or cutting 
mechanism 
~~ anil | 
RIGHT Spaced” Hy 
RiGh’ > A-0039 Clamp mechanism 


$-3393 


Fig. 3 - Angles for lead wire bending 
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2.2. 


2.3. 


3.1. 


3.2. 


Fig. 


HANDLING OF POWER PLASTIC 
TRANSISTORS 


Mounting on printed circuit 
During mounting operations be careful not to apply stress to the power transistor. 


. Adhere strictly to the pin spacing of the transistor to avoid forcing the leads. 


Leave a suitable space between printed circuit and transistor, if necessary use a spacer. 

When fixing the device to the printed circuit do not put mechanical stress on the transistor. For this 
purpose the device should be soldered to the printed circuit board after the Transistor has been 
fixed to the heatsink and the heatsink to the printed circuit board. 


Soldering 

In general a transistor should never be exposed to high temperature for any length of time. It is 
therefore preferable to use soldering methods where the transistor is exposed to the lowest pos- 
sible temperatures for a short time. 


Tolerable conditions are 260°C for 10 sec or 350°C for 3 sec. The graphs in fig. 4 give an idea of the 
excess junction temperature during the soldering process for a TO-220 (Versawatt). It is also im- 
portant to use suitable fixes for the tin baths to avoid deterioration of the leads or of the package 
resin. 


An excess of residual flux between the pins of the transistor or in contact with the resin can reduce 
the long~term reliability of the device. The solvent for removing excess flux must be chosen with care. 
The use of solvents derived from trichloroethylene is not recommended on plastic packages because 
the residue can cause corrosion. 


4 ~ Junction temperatures during soldering 


S- 5630 S- $631 


350°C soldering bath 
Exposed to air 


Exposed to air 


Solder 


20 40 60 80 100 140 180 220 Time (sec) 0 10 20 30 40 50 60 Time(sec) 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 


4. Mounting at heatsink 
To exploit best the performance of power transistors a heatsink with Ry, suitable for the power 
that the transistor will dissipate must be used. 


4.1. The plastic packages used by SGS for its power transistors (SOT-32, SOT-82, SOT-93, Versawatt) 


provide for the use of a single screw to fix the package to the heatsink. A compression spring (clip) 
can be sufficient as an alternative (fig. 5). 


Fig. 5 - SOT-93 mounting examples 


The screw should be properly tightened to ensure good contact between the back of the package 
and the heatsink but should not be too tight to avoid deformation of the copper part (tab) of the 
package causing breaking of the die or separation of the resin from the tab. 


4.2. The contact Ry, between device and heatsink can be im- Fig. 6 - Contact thermal resistance 
proved by inserting a thin layer of silicone grease with vs. insulator thickness. 
fluidity sufficient to guarantee perfectly uniform distri- 
bution on the surface of the tab. The thermal resistance = cw) 
with and without silicone grease is given in fig. 6. An 
excessively thick layer or an excessive viscosity of the 
grease can degrade the Rip. 


5, Heatsink problems 2 
The most important aspect from the point of view of 
reliability of a power transistor is that the heatsink 
should be dimensioned to keep the T, of the device as 
low as possible. From the mechanical point of view, 
however, the heatsink must be realized so that it does 
not damage the device. 
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HANDLING OF POWER PLASTIC 
TRANSISTORS 


5.1. The planarity of the contact surface between device and heatsink must be < 25 um for TO-220, 


9.2. 


Fig. 


5.3. 


SOT-93, TO-126 (SOT-32), SOT-82. 


If self threading screws are used there must be an outlet for the material that is deformed during 
formation of the thread. The diameter @ 1 (fig. 7) must be large enough to avoid distortion of the 


7 - Device mounting 


WASHER re] <= 


heat-sink 


WRONG RIGHT 


tab during tightening. For this purpose it may be useful to insert a washer or use screws of the type 
shown in fig. 8 where the pressure on the tab is distributed on a much larger surface. Sometimes 
when the hole in the heatsink is formed with a punch, around the hole 
or hollow there may be a ring which is lower than the heatsink surface. Fig.8 - Suggested screw 
This is dangerous because it may lead to distortion of the tab as men- — 

esa 
tioned before. SS 


\ 
\ 


_ ATI 
~ QUT 


A very serious problem is that of the rigidity between heatsink, device 
and printed circuit board. Once the device and the heatsink are me- 
chanically connected, and the heatsink is fixed to the apparatus fra- 
me, the device and the PCB are bound together by the leads of the 
devices. A solution of this type is extremely dangerous. 


AWAY 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


ACCESSORIES AND MOUNTING 
INSTRUCTIONS Oe 


TO-3 


ACCESSORY 


ASSEMBLY NUMBER 


S NOT AVAILABLE FROM SGS S| 
* 
CDA 31264 MICA 
INSULATING 
CDA 3155A NYLON 
BUSHES 


CHEESE HEAD 
SCREWS 
SLOTTED 


WASHER 


NOT AVAILABLE FROM SGS 


WASHERS 

LOCK 

WASHERS 

HEXAGON 4 
NUTS 

SOLDER LUG fa 


$-0375/3 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS fa 


% COA 31268 FOR MODIFIEO TO-3 (see 2N6032 and 2N6033) 


Maximum torque (applied to mounting flange) 
.Recommended: 0.55 Nm 
Maximum: 1 Nm. 


58 


ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


SOT-93 


MECH 
DATA 


ACCESSORY 


CHEESE HEAD 
SCREWS 
SLOTTED 


MICA 
WASHER 


INSULATING 
BUSHES 


WASHERS 
LOCK 
WASHERS 
HEXAGON 
NUTS 
SOLDER LUG 


S-5668 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 1 Nm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


TO-126 (SOT-32) 


ACCESSORY AP EAIAL MECH. 
TYPE Qty ASSEMBLY NUMBER ae 


CHEESE HEAD 
SCREW 
STEEL C72 
CDA 3164 67 
UNI 3545 
fs] oe foe fee 


i 


NOT AVAILABLE FROM SGS 


LOCK 
ASHER 


MICA 


WASHER 


- i 
LOCK 

NOT AVAILABLE FROM SGS 
WASHER 


SLOTTED 
NOT AVAILABLE FROM SGS 


HEXAGON 
NUT 


NOT AVAILABLE FROM SGS 


HEAT SINK 


max 2mm 
t 


$-6340/3 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


TO-220 


ACCESSORY 


ASSEMBLY NUMBER 


Qty 


MECH, 
MATERIAL | DATA 
Page 


CHEESE HEAD 
SCREW 
SLOTTED 


NOT AVAILABLE FROM SGS 


a _ a 
e CDA 3159 MICA joo 
INSULATING 
CDA 31558 NYLON 
BUSHE aie 


RECTANGULAR 
WASHER 


MICA 
WASHER 


NOT AVAILABLE FROM SGS 


WASHER 
LOCK 
WASHER 
HEXAGON 
NUTS 
SOLDER LUG 


$-0388/3 


NOT AVAILABLE FROM SGS 
HEAT SINK 


max 2mm 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS - 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


TO-220 


ACCESSORY MECH. 
ASSEMBLY NUMBER | MATERIAL | DATA 
| TYPE Qty Page 
CHEESE HEAD 
SCREWS NOT AVAILABLE FROM SGS 
SLOTTED 
INSULATING ee 
Sr cuaNe CDA 3155B NY 
pee foe 


MICA 
INSULATOR 


METAL 
WASHER 
LOCK 
WASHER 
HEXAGON 
NUTS 


$-03893 


CDA 3159 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS 


NOT AVAILABLE FROM SGS 
HEAT SINK 
max 2mm 


Maximum torque (applied to mounting flange) 
Recommended: 0.55 Nm 
Maximum: 0.7 Nm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


SOT-82 and TO-126 


ACESSORY 
TYPE 


SPRING 
CLIP 


AVAILABLE STEEL 
ONLY ON C 100 
REQUEST UNI 3545 


AVAILABLE 
ONLY ON 
REQUEST 


HEAT SINK 
MAX2mm 


$-7653 


4-C -3003 4-C-3004 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


CDA 3126A 


CDA 3126B 


ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


CDA 3154 
16.5 1,25 
A-0042 
CDA 3155 
aie 
| 
|b ; 
01245, 
Ae 0024/2 


ome [room [+ [+ | = | «a |. 


Material: Nylon; Dimensions: mm. 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


CDA 3159 


A 
|! 0.10 
| 
a pee tg 05. 


A-0026/ 3 


MATERIAL 
MICA 


CDA 3162 


| 


05-010 


A- 0025/3 
TYPE MATERIAL NOTE 
CDA 3162 MICA 
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ACCESSORIES AND MOUNTING 
INSTRUCTIONS 


CDA 3163 


CDA 3163 [Steel nickel plated 


CDA 3164 


120° 
Ww 
£ 
di; 
Di 
D 
A-0022!1 


MATERIAL: Steel nickel plated 
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DATASHEETS 
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ee 8 BD15/ 
> BD158 


80169 EPITAXIAL PLANAR NPN 


ADVANCE DATA 


LOW POWER FAST SWITCHING 
The BD157, BD158 and BD159 are silicon epitaxial planar NPN transistors in TO-126 


plastic package, intended for applications in output stages for television, radio, phonograf 
and other consumer product. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I_ = 0) 


VcEO Collector-emitter voltage (1g, = 0) 350V 

VEBO Emitter-base voltage (I, = 0) 

le Collector current 0.5A 

lom Collector peak current 1A 

Ip Base current 0.25A 

Prot Total power dissipation at Tease < 25°C 20W 

T stg Storage temperautre -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 
| 
E 


MECHANICAL DATA Dimensions in mm 


2 qmax 


| Og 1.2 


Q58 


TO-126 (SOT-32) 


(1) Within this region the cross-section of the leads 1s uncontrolled 


10/84 70 


THERMAL DATA 


Rth pease =-« Fhermal resistance junction-case max 6.25 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


lcBo Collector cutoff Vea = = rated VcBo 
current (I_- = 0) 

lERO Emitter cutoff Vee = = 5V 
current (Ic = 0) 


lo = 1mA 
for BD157 
for BD158 
for BD159 350 


coo vane l= 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 


VcEo”  Collecor-emitter 
voltage 
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ss 5 BDIT5 BDI76 
el BDI77 BDI78 


BOTS 80180 EB TAYIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD175, BD177 and BD179 are silicon epitaxial-base NPN power transistors in Jedec 
TO-126 plastic package intended for use in medium power linear and switching applications. 
The complementary PNP types are the BD176, BD178 and BD180. 


BD175 | BD177 | BD179 
BD176 | BD178 | BD180 


ABSOLUTE MAXIMUM RATINGS NPN 


Collector-base voltage (I_ = 0) 60V 80V 
VeceQ Collector-emitter voltage (I, = 0) 60V 80V 
EBO Emitter-base voltage (I< = 0) 5V 
Cc Collector current 3A 
lom Collector peak current i 7A 
Prot Total power dissipation at Tease S 25 C 30V 
stg Storage temperature -65 to 150 C 


Junction temperature 150°C 


* For PNP types voltage and current are negative 


INTERNAL SCHEMATIC DIAGRAMS 


Cc 


a 


8 
PNP E NPN E 


MECHANICAL DATA Dimensions in mm 


20° 


(1) Within this region the cross-section of the leads ts uncontrolled TO-1 26 (SOT-32) 
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spo’ BDIT5 BDIT6 
<<) BDIZ7 BDI78 
— t} BDI BD18G 


we 
ane 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 4.16 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise specified) 


for BD175/76 Vog = 45V 
for BD177/78 Vc, = 60V 
for BD179/80  Vcg =80V 


lede Emitter cutoff Veg =5V 1 |mA 
current (I- = 0) 


Veo (sus) Collector-emitter lo = 100mA 
sustaining voltage for BD175/76 
for BD177/78 
for BD179/80 


Vee sat)  Collector-emitter lc =1A [5 =0.1A V 
saturation ae eee 


ee current gain ee = oo Vee =2V 
Vee =2V 


groups *~ 


leBo Collector cutoff 
current (I_ = 0) 


i 
(only BD175/6) 16 


fr Transition freq. le =250mMA  Vce = 10V )3 0 MHz) | 


* Pulsed: pulse duration = 300us, duty cycle < 1.5% 
* Only on request 


le = 150mA VcE =2V 
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°° BOIS BDI76 
; |  BDI77 BDI78 
~~ BO179 BD180 


Safe operating areas - I¢ 
(A) 


FE 
: I 
: 2 a 
ee ee 
TT TTT EE ET 


| Seimei Sani 


RL 


eS a ee ae 
s}Ic¢ MAX PULSED =umns *PULSE OPERATION + 


aS REE SS] Fl 
tt 
aa — - TINUOUS| | 


DC OPERATION NN 


*FOR SINGLE NON 
REPETITIVE PULSE 


BD 175/176 = \ 
BD 177/178 | —-> 
8 


_ 
HJ 
+t +t—— 
_ fects ae nd 
rosie = + | | Y 
eA 
AA SSH EN EN A O_O CS A I 


G- 3726/1 


gi HS Lat | | 
= ve 


amare 
ta 


2 ee ee 
—— —_—-— 


AP 


ee 


ee + | ty 
ee ee ee 
oo 
Cn 
1 ee 

ese te eae lll 
Sot Yee =~ 2 nil 


P iT 


a Soe ad 0 GG a 1 SS 
$I RT 


Poy (erate Fen SS re BN b. ‘Gees eae 
ae Sr 
PF TiimN SH 
CATHIE N 


DC transconductance (NPN types) 


G- 3720 


Collector-emitter 
(NPN types) es 


Neewsat){ | LU TTY tT 
oe et ill 
| i St 


MY | 
| 
a 
FIM CoN Ct 
Soe Ph a | 


— Co Aci Ks 
ae AE |i | Sm 


Saturation voltage 


0.5 


Neewsan TE EEE 
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°° 6+ BDI75 BDI76 
<> ss BDIT7 BDI78 
2s) BOI79 BD180 


DC transconductance (PNP types) 


G-3704 
ee eee eREY Cee 
PA teehee Sees 

eo es RED EERS 


-I¢ 
(A) 


ee ee ee 
SEE 


0.5 


0 0.5 1 15 


-Ve_e(V ) 


Collector-emitter 
(PNP types) 


saturation voltage 


G-3705 


(Vv) 


LETT TT TTT 
a 
Ht EL 
a 
ll 
—— 44} 
PT ETT Wic=-3a) 
a LN 
PT AE ETN] NU 
SR 


\ 
SS ani 


0.5 


vecsao! 1 TTT 11 LI 


oe Gr Mer ye wry, ~~, 


BO175 BDI76 
BOI77 BDI78 
BO179 BO180 


Oe rere 


Ce a es aCe Os 


Collector-emitter saturation voltage 


(NPN types) 


2 ee a ee es 
i 1 ee ee 
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Base-emitter saturation voltage 
(NPN types) 


3723 


ca ieee ie (| EL 
eee ee 
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Collector-emitter saturation voltage 


(PNP types) 


> tt 
eed like 2g) 
Satine ann 


2 j 
RS RRS Ak SS Se SS 


Base-emitter saturation voltage 
(NPN types) 
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Saturated 
(NPN types) 


switching characteristics 
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Power derating chart 


20 40 60 80 100 


120 Tease(C) 


Saturated characteristics 


(NPN types) 


switching 
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BD233 BD234 
BO235 BD236 


pes bues? __ EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD 233, BD 235 and BD 237 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package intended for use in medium power linear and 
switching applications. 

The complementary PNP types are the BD 234, BD 236 and BD 238 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BD233 


Collector-base voltage (I_- = 0) 60V 100V 
VcEoO Collector-emitter voltage (I_ = 0) 60V 80V 
VcER Collector-emitter voltage (Rae = 1K&2) 60V 100V 
VeEBO Emitter-base voltage (I< = 0) 5V 
le Collector current 2A 
lom Collector peak current 6A 
Prot Total power dissipation at Tgase < 25 C 25W 

1] 
stg Storage temperature -65 to 150°C 
Junction temperature 150 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
8 3] 
PNP : NPN ©; 
MECHANICAL DATA Dimensions in mm 
2 7mex 


oS la 12 
058 


PQ32 
(1) Within this region the cross-section of the leads ts uncontrolled TO-126 (SOT-32) 


10/84 73 


we tw 


— *) BD233 BD234 
|, BD235 BD236 
-BD237 BD238 


THERMAL DATA 


Rihj-case  !hermal resistance junction-case max 5 °C/W 


ELECTRICAL CHARACTERISTICS (T ..,,.= 25°C unless otherwise specified) 


Tate [ewe 


loBo Collector cutoff for BD233/34 V og=45V 
current (1 _-= 0) for BD235/36 V .~=60V 
for BD326/38 V .=100V 
T case= 150°C 

for BD233/34 V (= 45V 
for BD235/36 V ..=60V 
for BD237/38 V (= 100V 


lego Emitter cutoff V cep=5V mA 
current (I, 


V ceo (sus) COllector-emitter 
sustaining voltage 


- BD233/34 
for BD235/36 
for BD237/38 


Ve sat)” Collector-emitter lo =1A l_=0.1A 
saturation voltage 
Voe* Base-emitter voltage | lo =1A V ce=2V 


DC current gain lo =150MA V (= 2V om 
lo =1A V op 2V 


lo =150MA Vo =2V 


hee, /Neeo* Matched pairs 
BD233/BD234 
BD235/BD236 
BD237/BD238 


* Pulsed: pulse duration = 300 us, duty cycle <1.5% 
For PNP types voltage and current values are negative 
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- ') BD233 Bp234 
| Bn235 BD236 
||): BD237 BD238 


8 
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DC OPERATION = t 
IN 


a sa UE i UE 
B Ss eee Ne TT a 
H+} ++ +44 AH Ais WN 
ae ae a ee 


FOR EI SINGLE NON a mas 
REPETITIVE PULSE ACHAT 


II + Bat 
Hh 
pees de 


= 
cit 
ait a Hike 


Be =. 


UH 
: Hit l ae hoo Hat 


4 6 _ 4 6 "% 
10 “IptA) 


aa 
tS 


80 


DC transconductance (NPN types) 
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DC transconductance (PNP types) 
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BD233 BD234 
BD235 BD236 
BD237 BD238 


Collector-emitter saturation voltage 


(NPN types) 
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Base-emitter saturation voltage 


(NPN types) 
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Base-emitter saturation voltage 
(PNP types) ae 


eesen TTT. 
ene 8 ST 
Oe 
0 

St eS a 

1 
rl rch 


RIGS a BE 
LL 
ae ae 
ul 
UT 


Pee] 2S) 
i i Se ee OSS 
ee 
Yd 


82 


< ff) BD233 BD234 
Sc ~ BD235 BD236 
| | BD237 BD23B 


aoe “ 
Saturated switching characteristics Saturated switching characteristics 
(NPN types) (PNP types) 
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°. ., BD230 BD240 
|S) gn23ga BD240A 
' BD239B BD2408 


|. pagec eo2e0¢— EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD239, BD239A, BD239B and BD239C are silicon epitaxial-base NPN power transistors 
in Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. The complementary PNP types are BD240, BD240A, BD240B and BD240C 


respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BD239 | BD239A | BD239B | BD239C 
PNP*!| BD240 | BD240A | BD240B | BD240C 


VcerR Collector-emitter voltage (Rae = 1002) 55V 70V 90V 115V 


Vceo Collector-emitter voltage (I, = 0) 45V 60V 80V 100V 
Vespo Emitter-base voltage (I, = 0) 5V 
le Collector current 2A 
lcm Collector peak current 4A 
Ip Base current 0.6A 
Prot Total power dissipation at Teaco < 25°C 30W 
Tamb X25 C 2W 
Tstg Storage temperature -65 to 150°C 
T,; Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C Cc 
8 8 
NPN PNP 


MECHANICAL DATA Dimensions in mm 


m 


Collector connected to tab. 


— 
had 
EB 


C- 0132 TO-220 
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|. - «% BD239 BD240 
.'. BD239A BD240A 
. \ BD239B BD240B 

._/ BD239C BD240C 


g 
s 
ae Coe ION EM TRF 
é 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 4.17 “C/W 
th}-amb Thermal resistance junction-ambient max 62.5 C/W 


ELECTRICAL CHARACTERISTICS (T,,.- = 25°C unless otherwise specified) 


for BD239/40/39A/40A 
Vee = 30V 
for BD239B/40B/39C/40C 


lcEO Collector cutoff 
current (Il, = 0) 


Collector cutoff 
current (Vee = 0) 


for BD239/40 Vee = 45V 
for BD239A/40A Vc- =60V 
for BD239B/40B Vc,_ = 80V 
for BD239C/40C Voce = 100V 


lepo Emitter cutoff Veg = 5V 
current (Ic = 0) 


Vee (sus) Collector-emitter 
sustaining voltage 
(I, = 0) 


le = 30MA 
for BD239/40 

for BD239A/40A 
for BD239B/40B 
for BD239C/40C 


V ce (sat) Collector-emitter le =1A Ip =0.2A 0.7 V 
saturation voltage 
VBe(on) - Base- emitter le = 1A Vee = 4V 
voltage aa 
DC current gain le =0.2A Vee =4V 
lc =1A Vee = 4V 


Small signal 
current gain 


* Pulsed: pulse duration = 300us, duty cycle << 2%. 
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_. . BD239  BD240 
|. BD239A BDZ40A 
’-BN239B BD240B 
. BD239¢ BD240C 


Safe operating areas 


rah tothe Ne vi 


Ic MAX CONTINUOS icmax continuos [SOP NU 


pes OPERATIO N= INN 
ae 


TY TA i at 
se 6 62 uu A | Ca Re OL 


FOR SINGLE NON ht Ail eee eee 
REPETITIVE PULSE| | | ALIANT 


BD239B/40B 
BD239C /40C 


For the others characteristics curves see T1P31/TIP32 series. 
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Beat BD242 
'  BNOATA BDD4DA 
BD241B BD242B 


EPITAXIAL-BASE NPN/PNP 9=9—_—_Buasie suze 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD241, BD241A, BD241B and BD241C are silicon epitaxial-base NPN power tran- 
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and 
switching applications. The complementary PNP types are the BD242, BD242A, BD242B 
and BD242C respectively, 


ABSOLUTE MAXIMUM RATINGS - NPN |BD241 | BD241A | BD241B | BD241C 
BD242 | BD242A | BD242B | BD242C 


Collector-emitter voltage (Ree =100%2) 


Veeo Collector-emitter voltage (1, = 0) 100V 
Vepo Emitter-base voltage (Ic = 0) 
Cc Collector current 
lom Collector peak current 5A 
lp Base-current 2 1A 
Prot Total power dissipation at T case S25. C 40W 
TampS25 C 2W 
T stg Storage temperature -65 to 150°C 
Junction temperature 150°C 
* For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAM 
C ¢ 
) ) 
PNP 2 NPN 0¢ 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
C- 0132 TO-220 
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- - »  BD241 BD242 
3 - BD241A BO242A 
BD241B BD242B 
BO241C BD242C 


THERMAL DATA 


Rth j-Case 
Rth J-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 3.13 °C/W 
max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T <a case = 25°C unless otherwise specified) 


Parameter 


Collector cutoff 
current (lg = 0) 


IcEO 


Collector cutoff 
current (Vege = 0) 


Ices 


Emitter cutoff 
current (Ic = 0) 


leBo 


VcEo (sus)” Collector-emitter 
sustaining voltage 
(lp = 0) 


Collector-emitter 
saturation voltage 


Voce (sat) 


Base-emitter 
voltage 


DC current gain 


Small signal 
Current gain 


VBE (on)" 


: Io = 0.5A 


| Testconditions conditions 


for BD241/42/41A/42A 
Voce = 30V 

for BD241B/42B/41C/42C 
Voce = 60V 


Min. Typ. Max. 


for BD241/42) = Vce = 45V 
for BD241A/42A Vce = 60V 
for BD241B/42B Vcc = = 80V 
for BD241C/42C Vo_ = 100V 


Ic = 30mA 

for BD241/42 
for BD241A/42A 
for BD241B/42B 
for BD241C/42C 


lo = 3A 
Ic = 3A 


lc=1A 
Ic = 3A 


Ig = 0.5A 
= 1KHz 


Voce = 10V 


Voce = 10V 
f = 1MHz 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
For PNP types voltage and current values are negative 
For the characteristics curves see TIP31/TIP32 series 
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|... BD243 BD244 
°° Bnoa3A BD244A 
BD243B BD244B 


EPITAXIAL-BASE NPN/PNP =‘ Buz#2 Boze 


POWER LINEAR AND SWITCHING APPLICATIONS 


The BD243, BD243A, BD243B and BD248C are silicon epitaxial-base NPN power tran- 
sistors in Jedec TO-220 plastic package, intended for use in medium power linear and 
switching applications. The complementary PNP types are the BD244, BD244A, BD244B 
and 244C respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BD243 |BD243A | BD243B | BD243C 
BD244 |BD244A | BD244B | BD244C 


Collector-base voltage (1_ = 0) 
VceEqQ Collector-emitter voltage (I, = 0) 
Vepo  Emitter-base voltage (Ic = 0) 


100V 


le Collector current 
lom Collector peak current 10A 
lp Base current 2A 
Prot «Total power dissipation at Tease<25 C 65W 
stg Storage temeprature -65 to 150°C 
Junction temperature 150 C 


* For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


C Cc 


PNP =O, NPN O- 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


C- 0132 TO-220 
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- - -  BD243  BD244 

'. * BD243A BO244A 
BO243B BD244B 
BD243C BD244C 


THERMAL DATA 


max 1.92 °C/W 
max 62.5 °C/W 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


Rth j-case 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified 


IcEO Collector cutoff 
0.7 
0.7 
0.4 


~-— 


Test conditions 


for BD243/44/43A/44A 
Voce = 30V 

for BD243B/44B/43C/44C 
Vor = 60V 


current (lp = Q) 


for BD243/44 Vce = 45V 
for BD243A/44A Vcr = 60V 
for BD243B/44B Vcr = 80V 
for BD243C/44C Vo. = 100V 


Ices Collector cutoff 
current (Vge = 0) 


lEBo Emitter cutoff 
current (Ic = 0) 


| 2 foegls 3 
> >>> > > > 


VcEo (sus)* Collector-emitter Ic = 30mA 


Om - 
oon 
i : 


sustaining voltage | for BD243/44 
(I, = 0) for BD243A/44A 
for BD243B/44B 
for BD243C/44C 100 


Voce (sat)” +Collector-emitter ll = 6A Ip = 1A 1.5 
saturation voltage 
Vee* Base-emitter lc = 6A Vee = 4V 2 
voltage 
FE DC current gain lc = 0.3A Voce = 4V 30 
Ic = 3A Voce = 4V 15 
e 
20 


h 
he Small signal lc = 0.5A Voce = 10V 
3 


Current gain f = 1KHz 
Ic = 0.50 Voce = 10V 
f = 1MHz 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
For PNP types voltage and current values are negative 
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BN331 BD3382 
BD333 BD334 


EPITAXIAL-BASE NPN/PNP  ——|_=s«'088 80880 


COMPLEMENTARY POWER DARLINGTONS 


The BD331, BD333, BD335 (NPN types) and BD332, BD334, BD336 (PNP types) are comple- 
mentary epitaxial-base Darlingtons in SOT-82 plastic package. They are intended for use in 
audio output stages, general amplifier and switching applications. 


NPN | BD331 | BD333 | BD335 
ABSOLUTE MAXIMUM RATINGS PNP | BD332 | BD334 | BD336 
60V 


Vcso Collector-base voltage (I_-=0) 80V 100V 
VceEo Collector-emitter voltage (Ip =0) 60V 80V 100V 
VeBo Base-emitter voltage (Ic =0) 5V 

Ic Collector current 6A 

lcm Collector peak current (tp<10 ms) 10A 

lp Base current 0.15A 

Prot Total power dissipation at Tcase <25°C 6O0W 

T stg Storage temperature —65 to 150°C 

Tj Junction temperature 150°C 


For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C-0128 


(1) Within this region the cross-section of the leads is uncontrolled SOT-82 
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© f° * > BN831 BD332 
eo BD333 BD334 
 * < -BD385 BD336 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 2.08 °C/W 


ELECTRICAL CHARACTERISTICS (T,35e=25°C unless otherwise specified) 


IcBo Collector cutoff Mz =rated Vcgo 0.2 
current (I_=0) Tease = 150°C 2 

IcEo Collector cutoff Vce=1/2 Vero max 
current (Ip =0) 

lEBo Emitter cutoff Vep=5V A 
current (Ic =0) 


VcElsat)” Collector-emitter Ic=3A lp=12mA 2 
saturation voltage 


Base-emitter voltage Ic=3A 


Ic=0.5A Vce3V 
for BD331, BD333, BD335 
for BD332, BD334, BD336 
Ic=3A Vce=3V 

for BD331, BD333, BD335 
for BD332, BD334, BD336 
Ic=6A VceE=3V 

for BD331, BD333, BD335 
for BD332, BD334, BD336 


Ve* Parallel diode Ip =3A 
forward voltage 


hfe Ic=3A 
f= 1MHz 

for BD331, BD333, BD335 
for BD332, BD334, BD336 


VcE=3V 


hee* DC current gain 


Small signal 
Current gain 


tott Turn-off time 


* Pulsed: pulse duration = 300 ps, duty cycle <1.5% 
For PNP types voltage and current values are negative 


lc=3A Veco =30V 


IB as lpo= 12mA 
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BO331 BD332 
BD333 BD334 
BN335 BD336 


Safe operating areas 
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BN331 BD332 
BD333 BD334 
BO335 BD336 


3 
z 


DC transconductance (PNP types) 


DC transconductance (NPN types) 
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Collector-emitter saturation voltage 


(NPN types) 


Collector-emitter saturation voltage 


(NPN types) 
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Ig (mA) 
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Collector-emitter saturation voltage 
(PNP types) 
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© * *  BN331 BD332 
.*-BN333 BD334 
BD335 BD336 


Collector-emitter saturation voltage 
(PNP types) 


3. -Ig (mA) 


Small signal current gain (PNP types) 
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Saturated switching characteristics Saturated switching characteristics 
(NPN types) (PNP types) 
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© Ff + BD483 BD434 
~,.  BD435 BD436 


EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD 433, BD 435 and BD 437 are silicon epitaxial-base NPN power transistors in 
Jedec TO-126 plastic package, intended for use in medium power linear and switching 
applications. 

The BD 433 is especially suitable for use in car-radio output Stages. 

The complementary PNP types are the BD 434, BD 436 and BD 438 respectively. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I_- = 0) 
Vces Collector-emitter voltage (Vpe = 0) 
cEo Collector-emitter voltage (I_ = 0) 

Vespo Emitter-base voltage (I< = 0) 


le Collector current 4A 
lom Collector peak current (t < 10ms) 7A 
lp Base current 1A 
Prot .-—«s Total power dissipation at Tease < 25°C 36W 
stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 
Cc 


B B 
PNP 6, NPN , 
MECHANICAL DATA Dimensions in mm 
2 7max 


SSN) 


| 
| 


PG 


| og™* 12 


(1) Within this region the cross-section of the leads is uncontrolled 


TO-126 (SOT-32) 
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BD433 BD434 
BD435 BD436 
BD437 BD438 


THERMAL DATA 


R 


th j-case 
th j-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


°C/W 
°C/W 


3.5 
100 


max 
max 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


IcBo 


Ices 


lEBO 


Collector cutoff 
current (I_ = 0) 


Collector cutoff 
current (Vp-_ = 0) 


Emitter cutoff 
current (I, = 0) 


Vceo (sus), Collector-emitter 


Voce (sat) 


o*K 
Vee 


* 
Nee 


Nee, /Nee,*Matched pair 5S00mMA Voe= 1V 


sustaining voltage 
(Iz = 0) 


Collector-emitter 
saturation voltage 


Base-emitter voltage 


DC current gain 


for BD433/34 
for BD435/36 
for BD437/38 


for BD433/34 
for BD435/36 
for BD437/38 


* Pulsed: pulse duration = 300 us, duty cycle 
For PNP types voltage and current values are negative 
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for BD433/34 
for BD435/36 
for BD437/38 


ig. = O2A 

for BD433/34 
for BD435/36 
‘or BD437/38 


Voe= 5V 
Vop= 1V 
for BD433/34 
for BD435/36 
for BD437/38 


Voe= 5V 

for BD433/34 
for BD435/36 
for BD437/38 


VE 

for BD433/34 
for BD435/36 
for BD437/38 


= 1.5% 
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DC transconductance (NPN types) 
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Collector-base capacitance (NPN types) 
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B0433 BD434 
BD435 BD436 
BD437 BD438 


Saturated switching 
(PNP types) 


characteristics 
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G-2423 
de Ree 
pry att 


ft ee 
(MHz) —— ft Banal 
Set 


Be 
Se 
ee Fae Ee 
aa a OS | 
pe | PN 
a a a ae 
i 


10" 1 Ic (A) 10"' 1 -I¢ (A) 


Relay 
ieee RE 0 a 
EHH SH 
ee ee ee Se 


10 


Power rating chart 


G-2415 


cc Oe se ee 
EE ARE Ne ak silat acest cael Meee Nese 
aes Melt dies Witte th eshte 
ae of 
Se eeeas 


Les pet 
Sere 
PEE T RET EEE TT Tt 


36 


24 


eels ale iN ial 

a 
nats = eee ee 
saa Ista liee| ale ENTE We Pees 
ese ells oles a= INSEE tay 


) - 50 100 150 Tease(°C) 


102 


BD439 BD440 
BD441 BD442 


EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD 439 and BD 441 are silicon epitaxial-base NPN power transistors inJedec TO-126 
plastic package, intended for use in power linear and switching applications. 
The complementary PNP types are the BD 440 and BD 442 respectively. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I = 0) 


CES Collector-emitter voltage (Vg- = 0) 
CEO Collector-emitter voltage (I, = 0) 80V 
EBO Emitter-base voltage (I, = 0) 
le Collector current 4A 
lem Collector peak current (t < 10ms) 7A 
lp Base current 1A 
Prot Total power dissipation at Tose < 25°C 36W 
T stg Storage temperature -65 to 150°C 
T; Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


E 
MECHANICAL DATA Dimensions in mm 


2 7™Aax 


lloor 1.2 


P032 
(1) Within this region the cross-section of the leads ts uncontrolled TO-126 (SOT-32) 
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| BN439 BD440 
-. s BBA4T BD442 


THERMAL DATA 


max 3.5 °C/W 


Thermal resistance junction-case 
max 100 °C/W 


Rth j-case 
Thermal resistance junction-ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max. ‘Unit | 


logo Collector cutoff for BD439/40 V>g= 60V 100 
current (I; = 0) for BD441/42 Vcog= 80V 100 


loes Collector cutoff for BD439/40 Voe= 60V 100 | pA 
current (Vp = 0) for BD441/42 Voe= 80V 100 | pA 
lego Emitter cutoff = 5V 
current (I, = 0) 


Veo (sus)” Collector-emitter Ip = 100mA _ for BD439/40 | 60 
sustaining voltage for BD441/42 | 80 ¥ 


(Ip = 0) 


Vce(sat). Collector-emitter Ic= 2A Ip= 0.2A V 
saturation voltage 
Base-emitter voltage | Ih = 10mA Vo o,¢= 5V 0.58 V 
Illb= 2A Vop= 1V 1.5 |] V 
| _— 


DC current gain Vog= 5V 
for BD439/40 
for BD441/42 

Ip= 500mMA Voee= 1V 
for BD439/40 
for BD441/42 
for Seepage 
for BD441/42 


Nee, ‘Nee, *Matched pair Ib= S00MA Vore= 1V aT eS 
Transition frequency = 250mMA Voe= 1V sd 


* Pulsed: pulse duration = 300 us, Guty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Safe operating areas Ic 
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10 10° Vee (V) 
For the others characteristic curve see the BD433/BD434 series 
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BN533 BD534 
BD535 BD536 


pues7 80038 EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The BD 533, BD 535 and BD 537 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary PNP types are the BD 534, BD 536 and BD 538 respectively. 


BD537 
BD538 


ABSOLUTE MAXIMUM RATINGS NPN | BD533 ; BD535 
PNP*| BD534 | BD536 


Collector-base voltage (1_- = 0) 


Veces Collector-emitter voltage (Vg- = 0) 80V 

VceEQ Collector-emitter voltage (I5 = 0) 80V 

VeRo  Emitter-base voltage (1c = 0) 

le, l_ Collector and emitter current 8A 

Ip Base current 1A 

Prot Total power dissipation at Tease < 25°C 50W 

Teg Storage temperature -65 to 150°C 
Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
8 6 
PNP; NPN 6, 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€-0132 TO-220 
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~;  BDS83 BD534 
BD535 BD536 
BN537 BD538 


THERMAL DATA 


max 2.5 °C/W 
max 70 °C/W 


Rihj-case Thermal resistance junction-case 
th j-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max.| Unit 


leBo Collector cutoff for BD533/34 Vog= 45V 100 | pA 
current (Iz = 0) for BD535/36 Vcg= 60V 100 | yA 

for BD537/38 Vcg= 80V 100 | pA 

lees Collector cutoff for BD533/34 Voge = 45V 100 | pA 
current (Vp_ = 0) for BD535/36 Voge = 60V 100 | pA 

for BD537/38 Vco_-= 80V © 100 | pA 


lego Emitter cutoff 
current (I, = 0) 


Veo (sus) Collector-emitter 
sustaining voltage 


(Ig = 0) 


Voce (sat) Collector-emitter 
saturation voltage 


=10MA Voe= 5V 
for BD533/34 
for BD535/36 


for BD537/38 
2 


A Voe= 2V 
for BD533/34 
for BD535/36 

for BD537/38 


f; Transition frequency | I, = S0OMA Voeg= 1V 


hee groups**: 


loi ll 
GP ®W PO 
>P>YrPyY 
Wot uo 
Mh PO PO PO 
<<<< 


* Pulsed: pulse duration = 300 us, duty cycle = 1 5% ** Only on request 
For PNP types voltage and current values are negative 
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BN533 BD534 
BD535 BD536 
BD537 BD538 


Safe operating areas 


(A) 


G-2484/1 


ee 


a a SS 
aes ae a ee 


DC OPERATION —— HT 


CT LTT STN vail 


*FOR SINGLE NON 
REPETITIVE PULSE 
=a 


G-2486 
SS OO Se a 


PRE. es 
SS PS Sy a lS 6 | SL LI 

m Se 2 ee 
ae ee DEE ees A 
fiesta dpa the == at oth 


ae el oe een 
SS 
ee 
ai oa it TN 


tt i 
atti oame NTI 


4 6 "4 


se 
Pt TINA NTT 
Vain 


oe 
Ce Ca Od es 


anaes? 4 6 8 


10" * 1¢(A) 


108 


wo Me ma 


7 ©“; BDS83 BD534 
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Collector-emitter saturation voltage Collector-emitter saturation voltage 
(NPN types) (PNP types) 
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-... BD675A BDG76A_ 
7°") Bne77A BOB7BA 
BO679A BOGROA 


~~ Bo6BT 0682 EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER DARLINGTONS 


The BD675, BD675A, BD677, BD677A, BD679, BD679A and BD681 are silicon epitaxial- 
base NPN power transistors in monolithic Darlington configuration and are mounted in Jedec 
TO-126 plastic package. They are intended for use in medium power linear and switching 


applications. 


The complementary PNP types (the BD676, BD676A, BD678, BD678A, BD680, BD680A 
and BD682 respectively) have same characteristics of NPN types but voltage and current 


values are negative. 


ABSOLUTE MAXIMUM RATINGS BD675 |BD677 |BD679 BD681 
BD675A | BD677A | BD679A 
VcBo Collector-base voltage (I_- = 0) 45V 60V 80V 100V 
VcEO Collector-emitter voltage (I, = 0) 45V 60V 80V 100V 
Veso Emitter—-base voltage (1; = 0) 5V 
le Collector current 4A 
lom Collector peak current (repetitive) 6A 
lp Base current 100mA 
Prot Total power dissipation at Tease <25°C 40W 
stg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 
INTERNAL SCHEMATIC Bene 
ce ee | 
Lt 
NPN ne | PNP | 
tee oe = ae R2 We 150 oe | Ri Typ. 10k 
S-1036/1 OE $-1037/1 OE Ra lyeets0n 
MECHANICAL DATA Dimensions in mm 


2 qmax 

c 
lose 12 
058 


PO32 


e 
(1) Within this region the cross-section of the leads 1s uncontrolled 


1 
0/84 110 


TO-126 (SOT-32) 


NT AN AWE ne apes Haya ewe einen edn RIN ON RNA OR: “ee eNiee. 


» BD675A BDG76A 
-‘.) BDG77A BD678A 
‘+ BD679A BOGBOA 
4 BD681 BDE82 


were wea orn Ong AOA ge Ye ww 
ver 
ce 
~~ 


THERMAL DATA 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


Rtn j-case 
th j-amb 


max. 3.12 °C/W 
max. 100 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


lcBo Collector cutoff Vep = rated Vego 
current (I- = 0) Vcp= rated Vcgo 
Tease= 100°C 
IcEO Collector cutoff 
current (I, = 0) 


leEBo Emitter cutoff Ves = 5V 
current (Ic = 0) 


V cEo(sus) Collector-emitter lc = 50mA 
sustaining voltage for BD675/675A 
(Ig = 0) for BD677/677A 
for BD679/679A 
for BD681 


Vest) Collector-emitter for BD675/677/679/681 
saturation voltage lc =1.5A lp = 30mA 

for BD675A/677A/679A 
1. =2A |, = 40mA 


Voee* Base-emitter voltage for BD675/677/679/681 
lc= 1.5A Vee = 3V 
for BD675A/677A/679A 
le =2A Vee = 3V 


DC current gain for BD675/677/679/681 
lc = 1.5A Vce = 3V 
for BD675A/677A/679A 
le = 2A Vee = 3V 


% 
Nee 


Nee Small signal 
current gain 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5%. 
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Collector-emitter saturation voltage 
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Collector-emitter saturation 
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Saturated switching characteristics 
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Saturated switching characteristics 
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BD705 BD706 
BO707 BD708 
BD709 BD/10 
BO711 BO712 


EPITAXIAL-BASE NPN/PNP 


POWER LINEAR AND SWITCHING APPLICATIONS 


The BD705, BD707, BD709 and BD711 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package intended for use in power linear and switching applications. 
The complementary PNP types are the BD706, BD708, BD710 and BD712 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BD705 | BD707 | BD709 | BD711 
PNP* | BD706 | BD708 | BD710 | BD712 
Vespo  Collector-base voltage (I; = 0) 45V 60V 80V 100V 
Vces Collector-emitter voltage (Vg- = 0) 45V 60V 80V 100V 
VcEQ  Collector-emitter voltage (Iz = 0) 45V 60V 80V 100V 
Veso Emitter-base voltage (I. = 0) 5V 
Cc Collector current 12A 
lp Base current SA 
Prot «Total power dissipation at Tease <25 °C 75W 
T stg Storage temperature -65 to 150°C 
Tj Junction temperature 150 C 
* For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
c C 
8 8 
PNP E NPN = 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
1,377 on 
1.27 
25 | 
0.634" Ls 
c-0132 TO-220 
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a BD705 BD/06 
| BO707 BD708 
BD709 BD710 
BO711 BD/I2 


THERMAL DATA 


max 1.67 °C/W 


Rthyj-case | hermal resistance junction-case 
max 70 °C/W 


Rthpamb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max.) Unit 


loBo Collector cutoff for BD705/706 
current (I; = 0) for BD707/708 
for BD709/710 
for BD711/712 V 
Tease = 150°C 

for BD705/706 
for BD707/708 V 
for BD709/710 V 
for BD711/712 


for BD705/706 
for BD707/708 V 
for BD709/710 V 
for BD711/712  V 


leBo Emitter cutoff Vep= 5V 1 | mA 
current (Ip = 0) 


VoEo(susy’ Collector-emitter lb = 100mA 
eveieiing voltage for BD705/706 
ee) for BD707/708 
for BD709/710 
for BD711/712 


lcEO Collector cutoff 
current (I, = 0) 


Oo 
oO 
<;|;/<<<< 


Voeaty Collector-emitter 
saturation voltage 
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BD705 BD706 
BO707 BD708 
BD709 BD710 
BD711 BO712 


ELECTRICAL CHARACTERISTICS (continued) 


Test conditions Min. Typ. Max.| Unit 


hee* DC current gain 0.5A Vee =2V 40 120 400 
A Vee =2V 
for BD705/706 | 30 
for BD707/708 
for BD709/710 


VcE = 4V 
for BD705/706 


for BD707/708 
for BD709/710 
for BD711/712 
Vor =4V 

for BD705/706 
for BD707/708 
for BD709/710 
for BD711/712 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** Value for which Iq = 3.3AatVcoe = 2V 


For PNP types voltage and current values are negative 


Safe operating areas 
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DC current gain (NPN types) 
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DC transconductance (NPN types) 
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DC current gain (PNP types) 


8 
6 SRR 0S) ee ee ieee Ht Ee 
’ PO TC TE tt 
A 
: Ot PENG TTT 
1 
1 0 Es Se et a UL LEE ELI rE a eee 
See aoe Ses Ses ae oe Ss cee ee om st es oe ae 
6 SEE HHH ene ae ot a A 
9 a man 
i ee ol EE aul 
| il ot a i 
' 468 _ 4 68 4 68 2 4 6B 
10° 10 1 10 Ic (A) 


DC transconductance (PNP types) 
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Collector-base capacitance 
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Collector-base capacitance 
(PNP types) 
G-4856 
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EPITAXIAL-BASE NPN/PNP (BUSI ui 


POWER LINEAR AND SWITCHING APPLICATIONS 


The BD 905, BD 907, BD 909, BD 911 are silicon epitaxial-base NPN- power transistors in 
Jedec TO-220 plastic package. They are intended for use in power linear and switching 
applications. 

The complementary PNP types are the BD 906, BD 908, BD 910 and BD 912 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BD905 | BD907 | BD909 | BD911 


BD906 | BD908 | BD910 | BD912 


Collector-base voltage (I_ = 0) 
CEO Collector-emitter voltage (I, = 0) 

Vegpo Emitter-base voltage (I, = 0) 

le, |< Emitter and collector current 


B Base current 5A 
Prot Total power dissipation at Tease <25 °C 90W 
stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
8 B 
PNP : , NPN : 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


5 
06 3max Es 
C- 0132 TO-220 
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BD907 BD908 
BO909 BD910 
BD911 BD912 


_. ..  BD9O5 BD906 


THERMAL DATA 


Rthjcase Thermal resistance junction-case max 1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


lcBo Collector cutoff for BD905/906 
current (I, = 0) for BD907/908 
for BD909/910 
for BD911/912 
Toase = 150°C 

for BD905/906 
for BD907/908 
for BD909/910 
for BD911/912 


for BD905/906 |V.-= 30V 
for BD907/908 |V,-= 30V 
for BD911/912 


lEBo Emitter cutoff Vepn = SV 1| mA 
current (I, = 0) 


VcEo (susy’ Collector-emitter = 100mA 
sustaining voltage for BD905/906 
(lp = 0) for BD907/908 
for BD909/910 
for BD911/912 


IcEO Collector cutoff 
current (I, = 0) 


Voce (saty Collector-emitter 
saturation voltage 


Vee (sat) Base-emitter 
saturation voltage 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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DC transconductance (NPN types) 
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Collector-emitter saturation voltage 
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DC transconductance (PNP types) 
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Base-emitter saturation voltage 
(NPN types) 
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Transition frequency (NPN types) 
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Transition frequency (PNP types) 
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EPITAXIAL-BASE NPN/PNP  —s_B2V648 Baas 


POWER DARLINGTONS 


The BDV65, BDV65A, BDV65B, are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration and are mounted in SOT-93 plastic package. They are intended for 
use in power linear and switching applications. 

The complementary PNP types are BDV64, BDV64A, BDV64B respectively, 


ABSOLUTE MAXIMUM RATINGS * PNP | BDV64 | BDV64A | BDV64B 
NPN | BDV65 | BDV65A | BDV65B 


Collector-base voltage (I- = 0) 


CEO Collector-emitter voltage (I, = 0) 100V 
VeEBO Emitter-base voltage (Ic = 0) 
Cc Collector current 12A 
lem Collector peak current (repetitive) 20A — 
Ip Base current 0.5A 
Prot Total power dissipation at Tce < 25°C 125W 
T stg Storage temperature -65 to 150°C 


Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


Oc . 


NPN | 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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BOVG4 BDVG5 
| BDV64A BDVGDA 
ss BOV64B BOVE5B 


THERMAL DATA 


Rthj-case |hermal resistance junction—case max. 1 °C/W 


ELECTRICAL CHARACTERISTICS (T..... = 25°C unless otherwise specified) 


lcBo Collector cutoff for BDV64/5 Vcp = 60V 400 | wA 
current (I- = 0) for BDV64A/5A Veg = 80V 400 | vA 
for BDV64B/5B Vo, = 100V 400 | vA 

Tease = 150°C 


2|mA 
2|mA 


for BDV64A/5A Ves 
for BDV64B/5B Vcg 


1|/mA 
1|;,mA 
1/mA 


for BDV64/65 Voge = 30V 
for BDV64A/5A Voge = 40V 
for BDV64B/5B Voce = 50V 


lcEO Collector cutoff 
current (I, = 0) 


mA 


leBo Emitter cutoff 
current (I, = 0) 


Veo (sus) Collector-emitter Ic = 30mA 
sustaining voltage 


(Iz = 0) 


for BDV64/65 
for BDV64A/5A 
for BDV64B/5B 100 


Ve (sat) ‘i Collector-emitter le =5bA lp = 20mA 2 
saturation voltage 
Base-emitter Vce = 4V 
voltage 
ig DC current gain 2500 
= 1000 
Parallel diode Ip = 5A 
forward voltage 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Small sianal 
current gain 


Ccpo Collector-base Vcp = 10V le = 0 pF 
Capacitance f=1MHz 


Fall time 


* Pulsed: pulse duration = 300 ps duty cycle = 1 5% 
** For PNP types 
For PNP types voltage and current values are negative 


Ic =5A lea = 20mA 


IBo = 20A Vec = 16V 


Safe operating areas Safe operating areas 
G- 4746 G- 4745 
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DC current gain (BDV64 series) 
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DC transconductance (BDV64 series) 
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Collector-emitter saturation voltage 
(BDV 64 series) 
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DC current gain (BDV65 see DC transconductance (BDV65 series) 
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POWER LINEAR AND SWITCHING APPLICATIONS 


The BDW 51, BDW 51A, BDW 51B and BDW 51C are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case. They are intended for usé in power linear and 
switching applications. 
The complementary PNP types are the BDW 52, BDW 52A, BDW 52B and BDW 52C 
respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BDW51 |. BDW51A|BDW51B |BDW51C , 
PNP*| BDW52 | BDW52A| BDW52B |BDW52C 


Vepo  Collector-base voltage (I_- = 0) 45V 
Vees Collector-emitter voltage (Vge = 0) 45V 
Veeo Collector-emitter voltage (I, = 0) 45V 
Vespo Emitter-base voltage (I- = 0) 

le Collector current 

lom Collector peak current (repetitive) 

lp Base current 2 

Prot Total power dissipation at Tose < 25 C 

T stg Storage temperature 

T; Junction temperature 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C 


PNP oO, NPN 


MECHANICAL DATA 


Collector connected to case 


20™a* 


60V 80V 
60V 80V 


125W | 
-65 to 200 C 
200°C 


EPITAXIAL-BASE NPN/PNP 


100V 
100V 
100V 


Dimensions in mm 
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C-0122 


TO-3 


_ BOWS! BOW52 
~ BDW5IA BDW52A 
| BDWSIB BDW52B 
__BOWSIC BOWS2C 


THERMAL DATA 


Rinj-case 4 Thermal resistance junction-case max 1.4 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max. 


logo Collector cutoff for BDW51/52. Vg = 45V 
current (Ie = 0) for BDW51A/52A Vog = 60V 
for BDW51B/52B V.,= 80V 
for BDW51C/52C Vcg= 100V 
Tease = 150°C 

for BDW51/52. Vog= 45V 
for BDW51A/52A Vog= 60V 
for BDW51B/52B Vcg= 80V 
for BDW51C/52C V.,= 100V 


lcEO Collector cutoff 
current (Ip = 0) 


for BDW51/52 Vop = 22V 
for BDW51A/52A Voe-= 30V 
for BDW51B/52B  Vcoe= 40V 
for BDW51C/52C  Vo~= 50V 


leRO Emitter cutoff Vep= SV mA 
current (Ic = 


Vceosus) Collector-emitter 
sustaining voltage 


(ig = 0) 


for BDW51/52 
for BDW51A/52A 


Voeaty Collector-emitter lp = 5A ‘ = 0.5A 
saturation voltage lc = 10A = 


Vee(sat) Base-emitter 10A = 2.5A neil s) 
saturation voltage 


DC current gain = SA Vee = 4V 150 
= 10A Vogp = 4V 


Transition frequency | Iq = 0.5A Vop= 4V — 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative. 
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-BDWS1 


BOW52 


BDWSIA BDWS2A 
BOWSIB BDW52B 
_ BOWSIC BDW52C 


Safe operating areas 
(for BDW51, BDW51A, 
BDW52, BDW52A). 


Safe operating areas 


(for BDW51B, BDW51C, 


BDW52B, BDW52C). 
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DC current gain (NPN types) 
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Collector-emitter saturation voltage 
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(PNP types) 


G- 4854 


A | A || 

a ee 
| ll 

RC ee eT lI 
COC Cn 
eT Yd 
I ETAT ET 
PT I ATT 
PTT AEE 
el 
ee | || 
Fa a || 
a | 
pL TT PEE 


136 


. BOWS! - BOW52 

' BOW5IA BDW52A 
, BOWSIB BDW52B 
* BDWSIC BOWS2E 


, 4 
¢ 
a 


x Arne FAN ANA A ek OO 
we a wor 


Collector-base capacitance 
(NPN types) 


Transition frequency (NPN types) 
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BDW92 
EPITAXIAL-BASE NPN/PNE 


MEDIUM POWER DARLINGTON 

The BDW 91 is a silicon epitaxial base NPN transistor in monolithic Darlington confi- 
guration mounted in Jedec TO-39 metal case. It is intended for use in switching and 
linear applications. The complementary PNP type is the BDW92. 


ABSOLUTE MAXIMUM RATINGS 


Vopo _—Collector-base voltage (| -= 0) 180 V 
Vceo  Collector-emitter voltage (| ,= 0) 180 V 
VeBo Emitter-base voltage (I (>= 0) 6 V 
los Collector current 4 A 
Fr Base current 100 mA 
Prot Total power dissipation at T .,,_.<25°C 10 W 
T amb 229°C 1 Ww 
Taig Storage temperature -65to200 °C 
iF Junction temperature 200 TC 
For PNP type voltage and current values are negative. 
INTERNAL SCHEMATIC DIAGRAMS 
Oc 
eS PA, 
| 
| 
PNP : 
ae = naiyp 108 =e [-— Bi Nata 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-39 
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BOWS] 
 BDW92 


THERMAL DATA 


max 17.5 °C/W 
max 175 °C/W 


R Thermal resistance junction-case 


th j-case ; , ; j 
Thermal resistance junction-ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T ...,.= 25°C unless otherwise specified) 


rece ene 


loBo Collector cutoff V cp= 180V 50 
current (|_-=0) 
loEO Collector cutoff V op=90V 50 
current (1,=0) 
leBo Emitter neds 2 
current ( 


V ceo (sus) Collector-emitter I> =50mA V 
sustaining voltage 
Voce (sat) Collector-emitter lp =4mA V 
saturation voltage 
Base-emitter I> =2A V op=2V 2.5) V 
voltage 
DC current gain lo =2A V og =5V 1000 3000 
[> =SO0mMA Voe=5V 150 300 
Parallel diode 2.5] V 
forward voltage 
Small signal lo =0.5A Voe=2V 20 
currente gain f = 1MHz 


* Pulsed: pulse duration = 300 usec, duty cycle = 1% 
For PNP type voltage and current values are negative 


140 


# 2 ; 
‘ 3 
: £ 


Safe operating areas 
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Base-emitter saturation voltage 
(BDW91) 


0,5 


DC transconductance (BDW91) 
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Saturated characteristics 


(BDW92) 
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tas -, BOW93 BOW94_ 
8) BOWS 
EPITAXIAL-BASE NPN/PNP Rene arent 


POWER DARLINGTONS 


The BDW 93, BDW 93A, BDW 93B and BRW Q938C are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-220 
plastic package. They are intended for use in power linear and switching applications. 
The complementary PNP types are the BDW 94, BDW 94A, BDW 94B and BDW 94C 
respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | BDW93 |BDW93A |BDW93B |BDW93C 
BDW94A |BDW94B | BDW94C 


Collector-base voltage (I_- = 0) 100V 
Veeco  Collector-emitter voltage (I, = 0) 60V 80V 100V 
le Collector current 12A 
lom Collector peak current 15A 
Ip Base current 0.2A 
Prot Total power dissipation at Tgse<25°C 80W 
T stg Storage temperature -65 to 150° C 

Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


ame | Rt Typ 10kn 
OE 


S$ - 1036/1 peAeOn 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€- 0132 TO-220 


145 10/84 


BOW93 BDW94 
BOW93A BDW94A 
BOW93B BDW94B 
BDW93C BOW94C 


THERMAL DATA 


R 


th j-case 


Thermal resistance junction-case 


1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T,,... = 25°C unless otherwise specified) 


Collector cutoff 
current (I_- = 0) 


IcBo 


Collector cutoff 
current (I, = 0) 


Ice 


Emitter cutoff 
current (I, = 0) 


lEBO 


VE (sus)” Collector-emitter 
sustaining voltage 


(Ip = 0) 


Collector-emitter 


Voce (sat) ; 
saturation voltage 


Base-emitter 
saturation voltage 


VBE (sat) 


Nee* DC current gain 


Parallel- diode 
forward voltage 


Small signal 
Current gain 


* Pulsed: pulse duration 


= 300 us, duty cycle 


for BDW93/94 V,,= 
for BDW93A/94A Von = 
for BDW93B/94B V., = 
for BDW93C/94C V>, = 
T case = 150°C 

for BDW93/94 Vg, 
for BDW93A/94A V., = 
for BDW93B/94B V,,,, = 
for BDW93C/94C V., = 


for BDW93/94 Vo-= 
for BDW93A/94A Vo. = 
for BDW93B/94B V¢, = 
for BDW93C/94C V>, = 


lb = 100mA 
for BDW93/94 

for BDW93A/94A 
for BDW93B/94B 
for BDW93C/94C 


1.5% 


For PNP types voltage and current values are negative 
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.. BDOW93 BDW94 
3 BOW93A BDW94A 
BOW93B BDW94B 
BDW93C BDW94C 


Safe operating areas 
(for BDW93, BDW93A, 
BDW94, BDW94A) 
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 BOX33. BOX34. 
'.' BOX33A BOX34A 


x 
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oy foe: BDX83B BDX34B 
“- ‘RIXSSE 60X84 EPITAXIAL-BASE NPN/PNP 
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HIGH GAIN GENERAL PURPOSE 


The BDX33, BDX33A, BDX33B and BDX33C are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. This complementary 
PNP types are the BDX34, BDX34A, BDX34B and BDX34C respectively. 


ABSOLUTE MAXIMUM RATINGS NPN|BDX33 | BDX33A | BDX33B | BDX33C 
*PNP|BDX34 | BDX34A | BDX34B | BDX34C 


Vcso Collector-base voltage (1 _-=0) 100 
Vceo Collector-emitter voltage (1,=0) 60 80 100 
lo Collector current 10A 
lom Collector peak current 15A 
Ip Base current 0.25A 
Prot Total power dissipation 
at Tease <25°C 70W 
Tstg - Storage Temperature -65 to 150°C 


Junction temperature 


* For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


NPN | PNP | 
pee | R1 Typ. 10k 
ee E R2Typ 150 = RIT 180 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
¢-0132 TO-220 
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THERMAL DATA 


Rtn j-case 


Thermal resistance junction-case 


BDX33 BDX34 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise specified) 


IcBo 


lcEO 


leBo 


Collector cutoff 
current (1_-=0) 


Collector cutoff 
current (Ix = 0) 


Emitter cutoff 
current (I, = 0) 


VcEo (sus) Collector-emitter 


sustaining voltage 
(Ip = 0) 


VcER (sus) Collector-emitter 
sustaining voltage 
(Ig=0 Ree=10022) | for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 


VeeEv (sus) Collector-emitter 


sustaining voltage 


for BDX33/34 
for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 
Tease = 100°C 
for BDX33/34 
for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 


for BDX33/34 
for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 
Tease = 100°C 
for BDX33/34 
for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 


= 100mA 
S BDX33/34 
for BDX33A/34A 
for BDX33B/34B 
for BDX33C/34C 


Ic = 100mA 
for BDX33/34 


Io = 100mA 
for BDX33/34 


(lg=0 Vge=-1.5V)| for BDX33A/34A 


for BDX33B/34B 
for BDX33C/34C 
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Ver = 45V 
Vw = GOV 
Ves = 80V 
Veg = 100V 


Veg = 45V 
Ves = 60V 
Veep =80V 
VcB = 100V 


VcE = 22V 
VceE = 30V 
Vee = 40V 
Vce =50V 


VecE = 22V 
Vee — 30V 
Voce = 40V 
Vor =50V 


<<<< 


<<<< 


<<<< 


BOX33 BDX34 
BDX33A BDX34A 
BOX33B BDX34B 
BDX33C BDX34C 


ELECTRICAL CHARACTERISTICS (continued) 


Voce (aty” Collector-emitter | for BDX33/33A/34/34A 
saturation voltage | 1, =4A lp =8mA 
for BDX33B/33C/34B/34C 
IC =3A lg =6mA 


Base-emitter for BDX33/33A/34/34A 

voltage IL =4A Vee = 3V 
for BDX33B/33C/34B/34C 
Io =3A Voge = 3V 


DC current gain for BDX33/33A/34/34A 
for 'BDX33B/33C/34B/34C 
1. =3A Vee = 3V 


Parallel-diode lp =8A 
forward voltage 


Small signal lo = 1A Vee =5V f= 1KHz 
current gain 


* 


Pulsed: pulse duration = 300ys, duty cycle = 1.5% 
For PNP types voltage and current values are negative 


Safe operating areas _ Ic 
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BOX33 BDX34 
BDX33A BDX34A 
BOX33B BDX34B 
BDX33C BDX34C 


Case temperature dissipation derating DC current gain (NPN types) 
- curve G- 5514 


(Ww) 


aa 
Ton CPN 


ie | UN 


= 
x 
é 
= 
=> 
7 
iy 


4 


= 
ae 
== 
a 
= 
eed 


0 25 50 75 100 125 150 Tease (*C) 107" | Ic (A) 


Collector-emitter saturation ei DC transconductance (NPN types) 
(NPN types) 


Ic 


w ELT tt i ee (A) 
ase 


G-2603 
SRR EERE Rees 
aa eRe ae Lacs 


7.5 


pee WE Lees d 


151 


YCE (eat) 


(V) 


1.5 


0.5 


hte F==55 


10? 


_. ». BDX33_ BDX34 
|‘ BDX33A BDX34A 
> BDX33B BDX34B 
_./ BDX33C BDX34C 


Coilector-emitter 
(NPN types) 
a1 08 SSS Se 


ieee 
| | At a 


saturation voltage 


Pt 
SS ReRRR? ¢ ace eee 


Small signal current gain (NPN types) 


G-2604 
555 SS SSS Saas SSS EEei::: 


al ara sett 
nai St 
CCCI S Sato 


EC HN Ht 


Soest nanan Bacstlamamonse Senetamnamenmenes! 
tt oo io Tt 

SSS osiiilieem asi (a a bt tH 
eT eT 


ne eeliit Vv ay AUT ee oe ‘tier 
cer 


Soe 8 ee ee os ee ees. eee ee ees: 
2 © © O 0 SF CED GED GOs Ot & @ © 6 6 EEE Gee a eS eeee + — $$} —}—}—) macaeees 
22 @ Go 0 6 Cn CSE GD GS EO Ot GE GE Sls, Ge ees eB wevaes 
SOO 6 6s ee ORs Oe 2 0s ee Ge Oe 8ek Ge eee es eee 

-—t Ht ttt 
ines HTH 


HN 


x | 
Ht 


107" t 


152 


Saturated switching characteristics 
(NPN types) 


Lg 
| | |= 
| 


t 
(pS) 


eee 

PNT 7 ty TT 
As ee | 3 
ied a 
fae a es 


beat 
5 ee 
a 
a 
= 
mms 
4 


1 Ic (A) 


Collector-base capacitance (PNP types) 
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BOX33 BDX34 
BDX33A BDX34A 
BOX33B BDX34B 
BDX33C BDX34C 


DC current gain (PNP types) 
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DC transconductance (PNP types) 
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BDX53  BDX54 
BDX53A BDXS4A 
BOX53B BDX54B 


EPITAXIAL-BASE NPN/PNP 9=———_(box3a¢_ soxsac 


POWER DARLINGTONS 


The BDX 53, BDX 53A, BDX 53B and BDX 538C are silicon epitaxial-base NPN transistors 
in monolithic Darlington configuration and are mounted in Jedec TO-220 plastic 
package, intended for use in hammer drivers, audio amplifiers and other medium power 
linear and switching applications. 

The complementary PNP types are the BDX 54, BDX 54A, BDX 54B and BDX 54C 
respectively. 


ABSOLUTE MAXIMUM RATINGS __ NPN | BDX53|BDX53A | BDX53B | BDX53C 
PNP*| BDX54| BDX54A | BDX54B | BDX54C 


Vepo  Collector-base voltage (I_ = 0) 
Vee Collector-emitter voltage (Ig = 0) 
Veso Emitter-base voltage (Ic = 0) 


Cc Collector current 
lom Collector peak current (repetitive) 
lp Base current 
Prot Total power dissipation at Tease <25 C : 
stg Storage temperature -65 to 150 C 
Tj Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 
Oc 


1 71 
| | 
| | 
| | 
| | 


Ri Typ. 10kn 
E 


R2Typ 1500 R2Typ 1500 


$-1036/! 


rs R1 Typ. 10k 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


0 gymax = 
c- 0132 TO-220 


155 10/84 


' «+ »; BDXS3 BDX54 
. -- BDXS3A BDXS4A 

_ | > BDOXS3B BDX54B 
—. BDXS38C BDX54C 


THERMAL DATA 


Rihj-case Thermal resistance junction-case max 2.08 °C/W 
Rthj-amb Thermal resistance junction-ambient max 70 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max. Unit 


logo Collector cutoff for BDX53/54 = Vog = 45V 200 | pA 
current (I; = 0) for BDX53A/54A Vo, = 60V 
for BDX53C/54C Vo, = 100V 


Collector cutoff 
current (Ip = 0) 


lcEO 


for BDX53/54 = =9Vop= 22V 
for BDX53A/54A Voz = 30V 
for BDX53B/54B Vo-_ = 40V 
for BDX53C/54C Voge = 50V 


leno Emitter cutoff Veg = OV 2| mA 
current (Io = 0) 


VcEq(susy Collector-emitter lc = 100 mA 
sustaining voltage for BDX53/54 
(Ip = 0) 


Vee (sat). Collector-emitter lp = 3A lp = 12mA 2 
saturation voltage 


Vee (sat) Base-emitter lo = 3A Ip = 12mA 2.5 V 
saturation voltage 


Nee* DC current gain 


Ve Parallel-diode 
forward voltage 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 


156 


aE Le I | 


a5. 68s Pee eae eee 
Se B 
Se 


p<§ 
wv 
ive) 
~ 
q 
wo 
WA - 
(an) 
@ 


Vee lV) 


G-2623/1 


10? 


. BDXS38A BDX54A 
_; BDX53B BDX54B 
~ BOXS3C BDX54C 


aw 


~ BDX53 BOX54 


DX53 B/5 
DX53 C/5 


10 


[oo yes) 


MAX CONTINUOUS 


REPETITIVE PULSE 
=n 
— 
ee 
a 
Es 
C 


157 


Ic MAX | PULSE oe 
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For the other characteristics curves see TIP 120/TIP125 series. 


Safe operating area 


BOXO3E BDXS4E 
BOX53F BDX54F 


EPITAXIAL-BASE NPN/PNP 


POWER DARLINGTONS : 


The BDX 53E, BDX 53F are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 54E and BDX 54F respectively. 
ABSOLUTE MAXIMUM RATINGS NPN BDX53E | BDX53F 
BDX54E | BDX54F 


Collector-base voltage (I_- = 0) 


VcEO Collector-emitter voltage (I, = 0) 160V 

VeBO Emitter-base voltage (I; = 0) 

le Collector current 8A 

lom Collector peak current 12A 

lp Base current 0.2A 

Prot Total power dissipation at Tease < 25°C sow 

T stg Storage temperature “65 to 150°C 
Junction temperature 150 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


$-1036/1 


MECHANICAL DATA 


Collector connected to tab. 


C+ 0132 TO-220 
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BDXS3E BOXS4E 
BOXS3F BDX54F 


THERMAL DATA 


max 2.08 °C/W 


Rinj-case !hermal resistance junction-case 
max 70 °C/W 


thyamb [Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T ..., 


ee 


logo Collector cutoff for BDX53E/4E V CE— 70V 
current (1,=0) for BDX53F/4F V .—='80V 


= 25°C unless otherwise specified) 


lopo Collector cutoff for BDX53E/4E Vo,=140V 


current (1_=0) for BDX53F/4F Vo,= 160V 
leBo Emitter cutoff V ep=5V 
current (l-=0) 


V ceo (sus) Collector-emitter I> =5S0mA 


Tae voltage for BDX53E/BDX54E 
= (0) for BDX53F/BDX54F 


Voce (say) Collector-emitter lo =2A |, =10mA 2] V 
saturation voltage 
Vee (sat) Base-emitter l> =2A |, =10mA 2.5 | V 
saturation voltage 
hee* DC current gain V op= OV 
V og=5V 
Parallel diode 
forward voltage 
Small signal Ic =0.5A 
currente gain 


* Pulsed: pulse duration = 300 us, duty cycle = 1% 
For PNP types voltage and current values are negative 
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DC current gain (PNP types) 
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DC transconductance (NPN types) 
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DC transconductance (PNP types) 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
(NPN types) 
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Collector-emitter saturation voltage 


(PNP types) 
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Base-emitter saturation voltage 
(PNP types) 
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Saturated switching characteristics 
(NPN types) 
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Saturated switching characteristics 
(PNP types) 
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want ~ EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER DARLINGTON 


The BDX58S isa silicon epitaxial-base NPN transistor in monolithic Darlington con- 
figuration and is mounted in Jedec TO-39 metal case. 

It is intended for use in medium in power linear and switching applications. 

The complementary PNP type is the BDX54S 


ABSOLUTE MAXIMUM RATINGS 


Vopo _—sCollector-base voltage (| -=0) 150 V 
Voceq _ Collector-emitter voltage (I 3= 0) 150 V 
VeBo Emitter-base voltage (I c= 0) 5 V 
lo Collector current 6 A 
lom Collector peak current 10 A 
lp Base current 0.2 A 
Pi Total power dissipation at T ..,_. 25°C 15 W 
amb 20°C 1 W 
T stg Storage temperature -65 to 200 °C 
iF Junction temperature 200 °C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
Oc 
=a R1 Typ. 10kn 
$-1036/1 E aan 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-39 
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THERMAL DATA 


max 11.66 °C/W 
max 175 °C/W 


Rinj-case Thermal resistance junction-case 
Thermal resistance junction-ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T ...,.= 25°C unless otherwise specified) 


rere [ot 


loBo Collector cutoff 
current (|_-=0) 


0.2 |} mA 
2 {mA 
loEo Collector 5) V op= 75V 0.2 | mA 
current (I ,= 
lego Emitter cutoff V ep= OV mA 
current (I, =0) 
VEO ieee emitter 
Voce (sat). Collector-emitter l_, =8mA 
saturation voltage 
Vee (sat) Base-emitter lo =2 [3 =8mA 2.5 
saturation voltage 
he,” DC current gain [> =100MA V oe=5V 100 
V,* Parallel diode 
forward voltage 
Nie Small signal lo =0.5A Vo 2V 
currente gain f= 1MHz 


* Pulsed: pulse duration = 300 us, duty cycle = 1% 
For PNP type voltage and current values are negative. 
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Saturated switching characteristics 
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 BDX85 BDX86 
BDX85A BOX86A 
BDX85B BDXB6B 


boxdeC BOK EBITAXIAL-BASE NPN/PNP 


POWER DARLINGTONS 


The BDX 85, BDX 85A, BDX 85B and BDX 85C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 86, BDX 86A, BDX 86B and BDX 86C 
respectively. 


ABSOLUTE MAXIMUM RATINGS _ NPN |BDX85|BDX85A | BDX85B | BDX85C 
PNP*| BDX86 | BDX86A | BDX86B | BDX86C 


Collector-base voltage (I_- = 0) 
Vceo  Collector-emitter voltage (1, = 0) 
Vepo  Emitter-base voltage (I- = 0) 


100V 


res Collector current 
lem Collector peak current (repetitive) 15A 
Ip Base current 0.1A 
Prot Total power dissipation at Tcase < 25 C 100W 
stg Storage temperature -65 to 200°C 
Junction temperature 200 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


on | R1 Typ. 10kn 


R2 Typ 1500 


hiss | Ri Typ. 10k 
E 


5 - 1036/1 Reese 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0122 


TO-3 
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THERMAL DATA 


Rthjcase  [!hermal resistance junction-case max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max.| Unit 


for BDX85/86 Vcg=45V 
for BDX85A/86A Vceg= 60 V 
for BDX85B/86B Vcp=80 V 
for BDX85C/86C VcoR=100 V 
Tease = 150°C 

for BDX85/86 =. Vcgp =45 V 
for BDX85A/86A Vop =60V 
for BDX85B/86B Vcg= 80 V 
for BDX85C/86C Vcox=100 V 


loBo Collector cutoff 
current (Il- = 0) 


IcEO Collector cutoff 
current (Ip = 0) 


for BDX85/86 = Vog = 22. V 
for BDX85A/86A Voz = 30 V 
for BDX85B/86B Vo. = 40 V 
for BDX85C/86C 


lego Emitter cutoff 


current (I, = 0) 


VoEosusy Collector-emitter 
‘sustaining voltage 
(lg = 0) 


for BDX85/86 
for BDX85A/86A 
for BDX85B/86B 
for BDX85C/86C 


Veggaty. Collector-emitter 
saturation voltage 


Vpe(sat) + “-Base-emitter 
saturation voltage 


DC current gain A 

A 

A 
Parallel-diode lp 3A 
forward voltage le 8A 
Small signal SA Voge = 3V 
Current gain 1 MHz 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 


171 


BB ERATE AER AUIO ORONO, BU OAR AANRRTEANA ANAEMIA AD DACRE MER SANNA AMEE ONS, OE 


tn ar srk) vente remnoinionaens ip 


le BDX85 BDX86_ 

x is sy BDX85A BDXB6A — 
~ if \:; BOX85B BDX86B 
anges /BOX85C BDX86C 


Safe operating areas 
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DC current gain (NPN types) 
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DC transconductance (NPN_ types) 


G- 2368 


feels cole ale 
AL | 


0 a5 1 15 Vee (V) 


oo PORE MRE AY EEROORTE BONE TORE STEEORRCEOOANRCEAED ARECEO MALT COT RRECEOOR, ERRED 2M KARI AOE Bes 


.« BOX85 BDX86_ 

'"S BDXB5A BDXB6A 

\.°, BDX85B BDXB6B 
“| BDX85C BDX86C 


«“ 
aa. ON occ? aaa 
< 


{Oona RRME apn ONganne Marae 
ae 


DC current gain (PNP types) 
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Collector-emitter saturation voltage 
(PNP types) 
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Base-emitter saturation voltage 
(NPN types) 
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Small signal current gain (NPN types) 


G- 4899 


FS TEEN Set Seas 
Eas: 


meal 
mun EHH 
thy 


ii tt AN 


175 


_. .  BDX85  BDX86 

|" > ** BDXB5A BOX86A 
? BDX85B BDXB6B 

BOX85C BDX86C 


Base-emitter saturation voltage 
(PNP types) 


ani ciel 


Small signal current gain (PNP types) 
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Collector-base capacitance 
(NPN types) 
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Saturated switching characteristics 
(NPN types) 
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Collector-base capacitance 
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Saturated switching characteristics 
(PNP types) 
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.\ BDX87 BDX88_ . 
iN BDX87A BDX88A 


EPITAXIAL-BASE NPN/PNP Site SIE 


POWER DARLINGTONS 


The BDX 87, BDX 87A, BDX 87B and BDX 87C are silicon epitaxial-base NPN power 
transistors in monolithic Darlington configuration and are mounted in Jedec TO-3 metal 
case. They are intended for use in power linear and switching applications. 

The complementary PNP types are the BDX 88, BDX 88A, BDX 88B and BDX 88C 
respectively. 


ABSOLUTE MAXIMUM RATINGS NPN 
| PNP* 


BDX87 | BDX87A | BDX87B | BDX87C 
BDX88 | BDX88A | BDX88B | BDX88C 


Collector-base voltage (I_- = 0) 
Vceo Collector-emitter voltage (Il = 0) 


60V 80V 100V 


EBoO Emitter-base voltage (I, = 0) 5V 
Cc Collector current 12A 
lom Collector peak current (repetitive) 18A 
Ip Base current 0.2A 
Prot Total power dissipation at Tc4¢<25 C 120W 
st Storage temperature -65 to 200°C 


Junction temperature 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


RI Typ10kn 
R2 Typ 150 


S$ -1036/1 


MECHANICAL DATA 


Collector connected to case 


C-0122 


TO-3 
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~ .  BDX87  BDX88 
| ' > BDX87A BDX88A 
.}., BDX87B BDX8BB 
4.” BDXB76 BDX8BC 


eR eyo eA Re 


THERMAL DATA 
Rihjcase  !hermal resistance junction-case max 1.45 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max.| Unit 


logo Collector cutoff for BDX87/8 Vcg 
current (l- = 0) for BDX87A/8A Vcp 
for BDX87B/8B Vcs 
for BDX87C/8C Vop 
Tease = 150°C C 

for BDX87/8 Vop 
for BDX87A/SA Vos 
for BDX87B/8B Vcp 
for BDX87C/8C Vcp 


lou ol il 
—-OODOA 
ooon 

<<< 


—-OOA 
oO00Nn 
ro) 
< 


loEO Collector cutoff 
current (lp = 0) 


for BDX87/8 Voce 
| for BDX87A/8A VocE 
for BDX87B/8B Vce 
for BDX87C/8C Voce 


lEBo Emitter cutoff Ven = OV mA 
current (I, = 0) 


Vceo(susy) Collector-emitter = 100 mA 
sustaining voltage for BDX87/88 45 
(Iz = 0) for BDX87A/88A | 60 
for BDX87B/88B | 80 
for “aga, OE 100 


Vee(saty COllector-emitter | = 24mA 
saturation voltage | 2A |g = 120 aU 


Vpe(sat). 4 Base-emitter le = 112A I_p = 120MA i 
saturation voltage 


oO ® PN 
OOO bP 


Vee” Base-emitter voltage | I> 


Nee* DC current gain 


Parallel-diode 
forward voltage 
Small signal ass 
current gain 
* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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- - BOX87 BOX8B 
Tf.) BDX87A BDX88A 
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DC current gain (NPN types) 
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DC transconductance (NPN types) 


G-3766 
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Vee(V ) 
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DC current gain (PNP types) 


G-4868 


DC transconductance (PNP types) 
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Collector-emitter 

(NPN types) 

ns Ses el 5 06 Cd a RE On 
| | ({{j 


saturation voltage 


VCE(sat) 


Collector-emitter 
(NPN types) 
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saturation voltage 
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Collector-emitter 


saturation voltage 
(PNP fl 
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Collector-emitter 
(PNP types) 
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Base-emitter saturation voltage 
(NPN types) 
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Collector-base capacitance 
(NPN types) 
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Base-emitter saturation voltage 
dis types) 


Collector-base capacitance 
(PNP types) 


G-3743 


Small signal current gain (NPN types) 
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Saturated switching characteristics 
(NPN types) 
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Small signal current gain (PNP types) 


G-3744 
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Saturated switching characteristics 
(PNP types) 
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a | MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 


The BDY 57 and BDY 58 are silicon multiepitaxial planar NPN transistors in 
Jedec TO-3 metal case, intended for use in switching and linear applications 
in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS BDY 57 | BDY 58 


Collector-base voltage (l_ = 0) 160V 
VcEO Collector-emitter voltage (lp = 0) 80V 125V 
EBO Emitter-base voltage (Ic = 0) 10V 
Ic Collector current 25A 
lp Base current 6A 
Prot Total power dissipation at Tease S$ 25°C 175W 
T stg Storage temperature —65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0¥22 


TO-3 


5/80 184 


THERMAL DATA 


Rthj-case !hermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max, Unit 
IcBo Collector cutoff Vcp = 120V 1} mA 
current (le = QO) 
IcER Collector cutoff Voge = 80V 10 | mA 
current Ree = 100 
Tease = 100°C 
leBo Emitter cutoff Vep = 10V 0.5)/mA 
current (Io = 0) 
VcEo (sus) COllector-emitter lc = 100mMA 
sustaining voltage | for BDY 57 80 V 
for BDY 58 125 V 
Var) cao” Collector-base Ilo = 5mA 
breakdown voltage| for BDY 57 120 
160 


V 
for BDY 58 V 
V 
V 


VBR) eno Emitter-base 
breakdown voltage 


(Ic = 0) 


Voce sat’ Collector-emitter lo = 10A Ip = 1A 05 1 
saturation voltage 
Vee sat’ Base-emitter Ilo = 10A Ip =1A 


saturation voltage 


10 
A 
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BDYS/ 
BDY58 


ELECTRICAL CHARACTERISTICS (continued) 
DC current gain lo = 10A Voce = 4V 
lo = 20A Voce = 4V 
Tease = —30°C 
Ig = 10A 
Transition l= 1A Voce = 15V 
frequency f = 10MHz 
Clamped Es/p Viclamp) = 125V A 
Collector current L = 500uH 


* Pulsed: pulse duration = 300us, duty cycle <2%. 


Voce = 4V 


= 
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MULTIEPITAXIAL PLANAR NPN PON? 


HIGH CURRENT, HIGH SPEED TRANSISTORS 


The BDY 90, BDY 91, BDY 92 are silicon multiepitaxial planar NPN transistors 
in Jedec TO-3 metal case intended for use in switching and linear applications 
in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS BDY 90 | BDY 91 | BDY 92 


Collector-base voltage (le = 0) 100V 80V 
Vcev Collector-emitter voltage (Vee = —1,5V) 100V 80V 
Vceo Collector-emitter voltage (lg = 0) 80V 60V 
Veso Emitter-base voltage (Ic = 0) 6V 
Ic Collector current 10A 
lom Collector peak current 15A 
lp Base current 2A 
Prot Total power dissipation at Tease <25°C 6O0W 
T stg Storage temperature —65 to 175°C 
Junction temperature 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 


187 5/80 


THERMAL DATA 


Rthj-case = !hermal resistance junction-case max 2.5 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


IcBo Collector cutoff Vcsp = Vcsao max 
current (l_ = 0) 


Collector cutoff 
current 
(Vee = -1 OV) 


Voce = Vcev max 
Tease = 150°C 
Voce = Vcev max 


lcev 


Emitter cutoff 
current (Ic = 0) 


leBo 


VcEo (sus) Collector-emitter lo = 100mMA 
sustaining voltage | for BDY 90 

(Ig = 0) for BDY 91 

for BDY 92 


Voce (sat)” Collecto-remitter Ir = 5A lp = 0.5A 
saturation voltage | lc = 10A Ip = 1A 

for BDY 90, BDY 91 

for BDY 92 


Vee (sat) Base-emitter Ic = 5A lp = 0.5A 
saturation voltage | Il, = 10A lp = 1A 


Son | = 

one) =) 

—_| 

—_ 

me) 

tk ok — oO s 
3/;/3 3 3 


lo = 1A Voce = 2V 
lo = 5A Voce = 5V 
lo = 10A Voge = 5V 


f Transition Ic = 0.5A Voce = 5V 70 
frequency f = 5MHz 
La Turn-on time lc = 5A lpi = 0.5A 
Voc = 30V 


ts Storage time lo = 5A lsi1=—lgo=0.5A 
ty Fall time neem tae 


“ Pulsed: pulse duration = 300us, duty cycle =2%. 
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Nee* DC current gain 
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EPITAXIAL PLANAR NPN : 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 


The BFX 34 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case, 
intended for high current applications. 

Very low saturation voltage and high speed at high current levels make it ideal for power 
drivers, power amplifiers, switching power supplies relay drivers, inverters. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I,_ = 0) V 
Collector-emitter voltage (I, = 0) 60 V 

Vero Emitter-base voltage (I, = 0) 6 V 
lo Collector current 5 A 
Prot Total power dissipation at Tanp < 25°C 0.87 4W 
Toase 25°C 5 W 

Tstg Storage temperature -65to 200 °C 
T, Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


189 6/77 


BFX34 


THERMAL DATA 


max 35 °C/W 


Rihj-case Thermal resistance junction-case 
max 200 °C/W 


Rinj-amb ‘Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


Parameter | Testconditions conditions Min. Typ. Max.| Unit 
loes Collector cutoff VceE= ae 0.02 10 
current (Vee = 0) 
lEBo Emitter cutoff Vep= 4V 0.05 10 
current (I, = 0) 
lr = 5mA 


Vier)cao” Collector-base 


breakdown voltage 
(le = 0) 


VceEo (sus) Collector-emitter 
sustaining voltage 
(lz = 0) 


VeBo* Emitter-base 
voltage 
(lc =0) 


Vee sat)’ Collector-emitter 
saturation voltage 


VBE (sat) Base-emitter 
saturation voltage 


Nee* DC current gain 


Cego Emitter-base 
capacitance 


Corpo Collector-base 
Capacitance 

ton Turn-on time 

tore Turn-off time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 
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Output characteristics 


BFX34 


DC current gain 
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Collector-emitter saturation voltage 
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Small signal current gain 
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VBE(sat) 
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Base-emitter saturation voltage 
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Emitter-base and collector-base 
capacitances 


EPITAXIAL PLANAR PNP 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 


The BSS 44 is a silicon epitaxial planar PNP transistor in Jedec TO-39 metal case. It is 
used for high-current switching and power amplifier applications up to 5A. 


ABSOLUTE MAXIMUM RATINGS 


VocBo 


Collector-base voltage (I; = 0) 

Collector-emitter voltage (I, = 0) 

Emitter-base voltage (I, = 0) 

Collector current 

Total power dissipation at T,,, < 25°C 
Tease <25°C 

Storage temperature 

Junction temperature 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA 


Collector connected to case 
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0.87 

5 

-65 to 200 
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Dimensions in mm 


TO-39 
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THERMAL DATA 


3 Pa “ 
z gree? tal 
4 
% 
> 
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max 35 °C/W 
max 200 °C/W 


Thermal resistance junction-case 


Rth j-case : J : : 
Thermal resistance junction-ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


Parameter )  Testconditions | conditions Min. Typ. Max. Min. Typ. Max. Max. |Unit 


loes Collector cutoff ~ a = -60V -0.5 
current (Vee = 0) 


Viprycpo Collector-base 
breakdown voltage 


(Ie = 0) 


VocEo (sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


voltage 


(lc =0) 


VcE (sat)* Collector-emitter 
saturation voltage 


saturation voltage 


Nee* DC current gain 


Corpo Collector-base 
capacitance 


tort Turn-off time Ip1 = -lpp = -5OMA 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 
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Collector-emitter saturation voltage 
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DC current gain 


G-2559 
hee 11 oe 
TCH 
oe EAR sehel Ub ene slee nce Piel 
60 ETI HEHHH 
SL ETT TT ce =-20 
HIE tH 
Ge feed a Ie Pale MN 3) el 
SS aa 
Se SS OO 0 ee ee 
HN 
m™ 
een Kee RE) a A 
ee | 
ee A ae 
Ea a ee | a | 
ee a 
Pe a A 0 a a We 
107? 107" 1 Ic (A) 


Base-emitter saturation voltage 
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BSS44 


Transition frequency Collector-base capacitance 
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Saturated switching characteristics Power rating chart 
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EPITAXIAL PLANAR NPN 


HIGH VOLTAGE SWITCH 


The BSW 67 and BSW 68 are silicon epitaxial planar NPN transistors in Jedec TO-39 
metal case. They are intended for high voltage inductive load switching applications. 


ABSOLUTE MAXIMUM RATINGS BSW 67 | BSW 68 


Collector-base voltage (I; = 0) 


CEO Collector-emitter voltage (i, = 0) 150V 
Io Collector current : 
lom Collector peak current 2A 
Prot Total power dissipation at T,,, < 45°C 0.7W 
Teas == .-20 0 SW 
Toase < 100°C 2.85W 
T. Storage temperature -65 to 200 °C 
Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


197 6/77 


-BSW67 
BSW68 


THERMAL DATA 
R 


thjcase | hermal resistance junction-case max 835 °C/W 
thj-amb ' hermal resistance junction-ambient max 220 °C/W 


ELECTRICAL CHARACTERISTICS (T,.. = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max. Unit | 


lcBO Collector cutoff for BSW 67 
current (I; = 0) Vcp= 60 V 100 | nA 
Vop= 60V — Tyase = 150°C 50 | pA 
for BSW 68 
Vop= 75 V 100 | nA 
Vep= 75V — Toase = 150°C 50 | pA 


Vierycso Collector-base 
breakdown voltage 
(le = 0) 


VceEo (sus) COllector-emitter 
sustaining voltage 


(Ip = 0) 


Emitter-base 
voltage 


(lc =0) 


Voce (sat). Collector-emitter 
saturation voltage 


Ip = 100 pA 
for BSW 67 


for BSW 68 


for BSW 67 
for BSW 68 


oe 
VeBo 


Vee (sat). Base-emitter 
voltage 


hee* DC current gain 


Collector-base 
Capacitance 


Copo 


en Turn-on time 
tort Turn-off time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 


G- 2653/1 


Him 


a 
wee 
2e8 


| 

See 

[| 

| 

a 

=s_ 

a *..me 
a DS OS Om wD 
Ps eee 


Saris 


*FOR Se see eeeeeies 

BEPETITIVE: Piiee Seaees. tte 
Saree 

He 


BSW ae 
PT TT 


4 6 2 


Collector-emitter saturation voltage 
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EPITAXIAL PLANAR NPN 


HIGH CURRENT,GENERAL PURPOSE TRANSISTOR 


BUI25 


The BU 125 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 


used in TV horizontal output and general purpose applications. 


ABSOLUTE MAXIMUM RATINGS 


VosBo Collector-base voltage (I; = 0) 
VcEO Collector-emitter voltage (I, = 0) 
Vepo Emitter-base voltage (I, = 0) 


Io Collector current 

Prot Total power dissipation at T,,) < 25°C 
Toase <50°C 

T stg Storage temperature 

Tj Junction temperature 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA 


Collector connected to case 


201 


130 


10 
-65 to 200 
200 


Dimensions in 


' TO-39 


SSrpr<c<cc 


° 


G0 


mm 
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BUI25 


THERMAL DATA 


max 15 °C/W 


Rthj-case Thermal resistance junction-case 
max 175 °C/W 


Rinjamb ‘Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


loBo Collector cutoff Vop= 100 V 0.02 
current (Il- = 0) 


Vier) cso” Collector-base 
breakdown voltage 
(le = 0) 


Vieryces* Collector-emitter 
breakdown voltage 


(Vee = 0) 


VEO (sus) COllector-emitter 
sustaining voltage 


(Ip = 0) 


Emitter-base 
voltage 
(lc =0) 


* 
VeEBo 


Voce (sat). Collector-emitter 
saturation voltage 


Base-emitter 


Vee (sat) : 
saturation voltage 


Nee* DC current gain 


fy Transition frequency | I> 


Coo Collector-base le = 
Capacitance 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 
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DC current gain 
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Base-emitter saturation voltage 
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BUI25S 
EPITAXIAL PLANAR NPN 


HIGH VOLTAGE POWER AMPLIFIER 


The BU 1255S is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
intended for general purpose, linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcsBo Collector-base voltage (1, = 0) 250 V 
Voev Collector-emitter voltage (Vp- = -1.5V) 250 V 
VoEo Collector-emitter voltage (I, = 0) 150 V 
VeBo Emitter-base voltage (I, = 0) 6 V 
C Collector current 3 A 
lom Coilector peak current (repetitive) 5s) A 
Ip Base current 0.5 A 
Prot Total power dissipation at T,,,, < 25°C 1 W 
case = 90°C 10 4W 
T stg Storage temperature -65to 200 °C 
T; Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM c 
8 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-39 
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THERMAL DATA 


max 15 °C/W 


Rinj-case |! hermal resistance junction-case 
max 175 °C/W 


Rthj-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise ae 


logo Collector io = 200 V 10 
current (Ik = 
leRo Emitter cutoff current} Veg = 6V 
(Ic = 0) 
Vogo rise eee = imA 
voltage (I, 
Vceo (sus), Collector-emitter 15 
eustaining voltage 
(lg = 9) 
Vee (sat) Collector-emitter I, = 500mA I, = 50mA 1.5 
saturation voltage 
DC current gain lb =5MA Voe= i 30 
i: = 250mMA Voe= 30 
Transition /f; Transition frequency | = 100MA Vog= 10V 


Recent Collector-base Il =O Vop= 20 V 
capacitance f = 1MHz 35 


Turn-on time 


Turn-off time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 
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DC current gain 
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MULTIEPITAXIAL MESA NPN 


HORIZONTAL TVC DEFLECTION 


AOR A FN at oteon, ponnaten eo ate 


arene a, 


BU208 
BU20BA 
BU2080 


The BU208, BU208A and the BU208D (the same as BU208A with integrated damper diode) 
are silicon multiepitaxial mesa NPN transistors in Jedec TO-3 metal case. They are fast swit- 
ching, high voltage devices for use in horizontal deflection circuits of colour television recei- 


vers. 


ABSOLUTE MAXIMUM RATINGS 


Veces Collector-emitter voltage (Vae = 0) 
VcEO Collector-emitter voltage (Ip = 0) 
VeEBO Emitter-base voltage (Ic = 0) 

le Collector current 

lom Collector peak current 

Ps Total power dissipation at Tease = 25 C 
T stg Storage temperature 

Tj Max operting junction temperature 


INTERNAL SCHEMATIC DIAGRAMS 


Cc 


E 
BU208, BU208A BU208D 
MECHANICAL DATA 


Collector connected to case 
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1500 V 
700 V 

5 V 

8 A 

15 A 

150 W 

-65 to 150 ae 
175 Be 


Rge Typ. 302 


Dimensions in mm 


TO-3 


10/84 


oA EET RAC A ort MIA a tne WN og 


oa: | —-Bu208 
‘|. BU2OBA 
ae BU208D 


THERMAL DATA 


Rth pease Thermal resistance junction-case max 1. °C/W 


ELECTRICAL CHARACTERISTICS (Tee = 25 C unless otherwise specified) 


lces Collector cutoff =Veces 
current (Vge= 0) 
- 
VeRO Emitter-base leno = 10MA 
voltage (1-= 0) for BU508 and BU508A 
leBo Emitter cutoff VeBo = 5V for BU508D 300 mA 
current (Ic= 0) 
Diode forward |- = 4A for BU508D 
voltage 
VE (sat) © Collector-emitter = 4.5A =2A 
saturation voltage - BU508A ae BU508D 
: for BU508 
Ve (sat). Base-emitter le =454 I,_p=2A 1.5 
saturation voltage 


INDUCTIVE SWITCHING TIMES 


VcEO (sus). Collector-emitter 
sustaining voltage 
(I = 0) 


Storage time l= 4.5A, hee= 2.5, Vec= 140V 


Fall time L.<=0.9mMH Lg = 3uH 


% 


Pulsed: Pulse duration = 300us duty cycle = 1.5%. 
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A TYPICAL SWITCH-OFF CYCLE (see fig. 1) 


COLLECTOR WAVEFORMS 
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BU325 
EPITAXIAL PLANAR NPN 


HIGH VOLTAGE SWITCH 


The BU 325 is a silicon planar epitaxial NPN transistor in Jedec TO-126 plastic case. 
It is intended for high voltage, high current linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Vopo _—sCollector-base voltage (| -=0) 200 V 
VoEo Collector-emitter voltage (| ,=0) 200 V 
Veo Emitter-base voltage (| > =0) 5 V 
lo Collector current 3 A 
ls Base current 1 A 
ae Total power dissipation at T.,<25°C 1.25 W 
Tease eo G 25 W 
Tse Storage temperature -65to150 
iF Junction temperature 150 °C 
INTERNAL SCHEMATIC DIAGRAM - 
20—{k 
E 
MECHANICAL DATA Dimensions in mm 


2 7max 

Cc 
| og™* 1,2 
058 


TO-126 (SOT-32) 


(1) Within this region the cross-section of the leads 1s uncontrolled 
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BU325 


em 


THERMAL DATA 


R max 5 °C/W 


Thermal resistance junction-case 
max 100 °C/W 


th J-case : ! ; 
Thermal resistance junction-amb. 


h j-amb 


ELECTRICAL CHARACTERISTICS (T 


case = 29 °C unless otherwise specified) 


loBo Collector cutoff V cp=200V 
current (1 -=0) 


Voso Collector base [> =100nA 
breakdown voltage 


(1-=0) 


‘ 
Veo (sus) COllector-emitter 
sustaining voltage 


(Ip = 0) 


Verno”  Emitter-base 
voltage 


(lo= ) 


Voce sat)” Collector-emitter I> =150mA Ig =15mA 
saturation voltage [> =500mMA |g =50mA 


Veeisat)” Base-emitter [> =150mMA I, =15mA 
saturation voltage [> =500mMA |, =50mA 


Nee” DC current gain lo =50mMA Voe=5V 
lg =150mMA Voe=5V 
15 =500MA V ¢e=5V 
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BU325 


ELECTRICAL CHARACTERISTICS (continued) 


ae ee pe 
Transition [> =500MA V  oE=5V 40 
frequency 
Copo Collector-base FE =0 V cp=10V 50 | pF 
Capacitance = 1MHz 
Turn-on time ae 5A Ip, =50mMA 


Turn-off time 


* Pulsed: pulse duration =300 us, duty cycle =1.5% 
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BU325 


DC current gain 
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Collector-emitter saturation voltage 
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40 
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Power rating chart 
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Saturated switching characteristics 
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Bus26 
MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BU326 and BU326A are silicon multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case particularly intended for switch-mode CTV supply system. 


ABSOLUTE MAXIMUM RATINGS BU326A | BU326 


Collector-emitter voltage (Vpe = 0) 900V 800V 
VcEo Collector-emitter voltage (1, = 0) 400V 325V 
EBO Base-emitter voltage (1_ = 0) 10V 
Cc Collector current 6A 
lom Collector peak current 8A 
lp Base current 3A 
Prot Total power dissipation at Tose < 25°C 75W 
stg Storage temperature -65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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BU326 
BU326A 


THERMAL DATA 


Rinj-case Thermal resistance junction-case max 2.33 °C/W 


ELECTRICAL CHARACTERISTICS (T .... =25°C unless otherwise specified) 


loee Collector cutoff 'Vce=900V for BU326A 
current (V,-=0) | Vce=800V for BU326 
VceE= 800V 

Tease = 125°C for BU326 
VcE= 900V 

Tease= 125°C for BU326A 


leBo Emitter cutoff V eg=10V 
current (|, =0) 


V ceo (sus) COllector-emitter l> =100mA _ for BU326 
Sustaiiing voltage for BU326A 


(lg = 0) 


Min. Typ. Max. 


325 
400 


— 
io) No no == 


Vee (saty” Collector-emitter lo =2.5A Ip, =0.5A 145 
saturation voltage lo =4A [, =1.25A 3 
Veesaty Base-emitter lo =2.5A . =0.5A 
saturation voltage lo =4A |, =1.25A 


Turn-on time lo =2.5A  I,, =0.5A 
V oc=250V 

Storage time c =2.5A lp, =0.5A 

| po =-1A V oc=250V 

Fall time ic =2.5A lp, =0.5A 

| Bo =-1A V oc=250V 


* Pulsed: pulse duration =300 us, duty cycle =1.5% 
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BU326 
BU326A 


Safe operating areas 
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DC current gain 
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BU326 
BU326A 


Saturated switching characteristics Saturated switching characteristics 


Vcc =250V 
hee =5 
Ip2 =-2161 
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BU326S 
MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BU 326S is a silicon multiepitaxial NPN transistor in Jedec TO-3 metal case, par- 
ticularly intended for switch-mode CTV applications. 


ABSOLUTE MAXIMUM RATINGS 


Voes Collector-emitter voltage (Va- = 0) 800 V 
VcEo Collector-emitter voltage (I, = 0) 400 V 
Vepo Emitter-base voltage (I, = 0) 7 V 
Ilo Collector current 6 A 
lom Collector peak current 8 A 
Ip Base current 3 A 
Prot Total power dissipation at T,.,, < 75°C 60 W 
stg Storage temperature -65 to 175 °C 
T, Junction temperature 175 °C 
INTERNAL SCHEMATIC DIAGRAM C 
8 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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BU326S 


THERMAL DATA 


Rthj-case !hermal resistance junction-case max 1.67 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise oc 


loes Collector cutoff Vop = 800 V — 
current (Vp- = 0) Vop= 800V T,25.= 150°C mA 
lepo Emitter cutoff =7V 
current (I, = 0) 


Voce (sus) Collector-emitter Ip = 100mA 
sustaining voltage 


(lp = 0) 


Vice (sat) Collector-emitter ie = 
saturation voltage ll = 


5 
A V 
saturation voltage ll = 4A Iz = 1.25A 1.87 V 
ee 
fp Transition frequency | fp Transition frequency | Vog= 10V 


Turn-on time A Veco= 250V 
c A 0.3 


ft, Storage time time 


2.5 
0.5 


ee time 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 
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Safe operating areas 
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Base-emitter saturation voltage Small signal current gain 
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Collector-base capacitance Saturated switching characteristics 


il 
HEH Ea = 
ao 


Ni | 


—s cH 
re Bculll 


10” § 


6 7 e 9 


le (A). 


228 


EPITAXIAL PLANAR NPN | ae 


HORIZONTAL TV DEFLECTORS 


The BU 406, BU 406H and BU 408 are silicon epitaxial planar NPN transistors in Jedec 
TO-220 plastic package. They are fast switching, high voltage devices for use in 
horizontal deflection output stages of large screen MTV receivers with 110° CRT. 


ABSOLUTE MAXIMUM RATINGS 


Vosgo Collector-base voltage (I. = 0) 

CEV Collector-emitter voltage (Vg- = -1.5V) 
Voeo Collector-emitter voltage (I, = 0) 
Vepo Emitter-base voltage (I, = 0) 


~] 
Srrrrcccc 


lo Collector current 
lom Collector peak current (repetitive) 10 
lom Collector peak current (t = 10 ms) 15 
lp Base current 4 
Prot Total power dissipation at T,.,. < 25 °C 60 
stg Storage temperature -65to 150 °C 
T, Junction temperature 150 °C 
INTERNAL SCHEMATIC DIAGRAM C 
s0—{ 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
1,372 — 
127 
25 | 
0634" ae 
c- 0192 TO-220 
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--  BUADE 
— BUAOB: 
BUAO8 


THERMAL DATA 


max 2.08 °C/W 


Rthj-case !hermal resistance junction-case 
max 70 °C/W 


thyamb —-‘Fhermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


scenes [ov eel 


Ices Collector cutoff 5 


current (Vp- = 0) 


Voge = 400 V 
Voe = 250 V 
Vor= 250V Teneo = 150°C 


leBo Emitter cutoff = 6V 
current (I, = 0) 


Voce sat). Collector-emitter for BU406 
saturation voltage ll =5A Ip = 0.5A 
for BU406H 


lL =5A I, =0.8A 
for BU408 
l =6A Ip =1.2A 


for BU406 
lr =5A Ip =O05A 
for BU406H 

l =5A I, =08A 
for BU408 

ll =6A Ip =1.2A 


Io 

for BU406 

ll =5A lg enqd= 0.5A 

for BU406H 

lo = 5 A Ip end = 0.8A 

for pape 

lo oa lp end 1.2A 

Is/b Second breakdown = 40V = 10ms 
collector current 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** See test circuit 


Base-emitter 


VBE (sat) 
saturation voltage 


f; Transition frequency 


ton * Turn-off time 


230 


fe OAR CORNERO NS AEMICEOEER OMEN EIEN CARER URE NN IRON ERR eRene nt OMIA OR tar ME eS 


op BU406 
i. BU4Q6H 
< BU408 


Ao Swann ennai ge Pee Ae a 
setng 
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Storage time 
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See test circuit 
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SWITCHING TIMES 
Test circuit (fall, storage and turn-off time) 


O+32V 


TO SCOPE O (channet n°1) 


TO SCOPE 
(channel n°2) 
O 


‘al 
kN 


0.22pF 


$-0855/3 


L1 Horizontal hold coil Pins 1-2=75 turns $ 0.2mm; R=1.51;Lmin=0.62 mH 
Pins 2-3=293 turns J 0.2mm; R=48N;L max=4.1 mH 
L2 Horizontal yoke=200 pH 


T1 Driver transformer: Pins 1-22125 turns @ 0.2mm; ; 
Pins 3-4=25 turns 0.4mm, Gap =012mm; Core=3E3 doubleE 19x15*5 


T2 EHT transformer manufacturer ARCO type 249.065/035 


Core=siferrit B62120 25X4%x2 


R 2 330N for BU4OG 
R = 220N for BU4OGH 
R=180N for 80408 


Waveforms 
Fall and storage time Turn-off time 


Ig 


0 


Turn-off time is the time for the collector current Ic 
to decrease to 100mA after the collector to emitter 
voltage Vce has risen 3V into its flyback excursion 


$-0857 
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APPLICATION INFORMATION 
BU 406 - application circuit for 17” to 24” - 110° - 28 mm neck picture tubes 


TI 
2w , ae 1% 33nF 3.3pF =< ' 
100pF ° Ss I 
i AUXILIARY 
| 200pH : TURNS 
| I 


6 
{y- 
"80K 
20mA (min) Hy 68 II 
BD 139 o 


100 mA(max) | T2(Sth harmonic) 


10nF | 
21ps 500pF sm ee 27)0F 
35V 


S - 2295/2 


N1=125 turns 9 0.3mm; N2=25 turns J 06mm; GAP=0.12mm; CORE=DOUBLE E 19x5x8mm;FERRITE 3E1TYPE 
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EPITAXIAL PLANAR NPN (BUA0G 


HORIZONTAL TV DEFLECTORS 


The BU 406D, BU 407D and BU 408D are silicon planar epitaxial NPN transistors with 
integrated damper diode, in Jedec TO-220 plastic package. They are fast switching, high 
voltage devices for use in horizontal deflection output stages of MTV receivers with 
110° CRT. 

The BU 406D and BU 408D are primarily intended for large screen, while the BU 407D is 
for medium and small screens. 


ABSOLUTE MAXIMUM RATINGS BU406D | BU407D | BU408D 


Collector-base voltage (I; = 0) 


CEV Collector-emitter voltage (Vee = -1.5V) 400V 
EBO Emitter-base voltage (I, = 0) 

Io Collector current 

lom Collector peak current (repetitive) 10A 

lom Collector peak current (t = 10 ms) 15A 

Ip Base current 4A 

Prot Total power dissipation at T.5¢ < 25 °C 6O0W 

T stg Storage temperature -65 to 150 °C 

Junction temperature 150 °C 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab. 


TO-220 
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~~ Buaoen 
BU4070 
BUAOBD 


THERMAL DATA 


max 2.08 °C/W 


Rthj-case | hermal resistance junction-case 70 °C/W 
max 


th-amb ——«* Fhermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


for BU407D 


lcEV Collector cutoff for BU406D and BU408D 
15 | mA 
Vog= 330 V 15 | mA 


current (Ve-= -1.5V) | Vog= 400 V 
lEBo Emitter cutoff Vep= 6V 400 | mA 
current (I, = 0) 


Voce (sat)’ Collector-emitter for BU406D and BU407D 
saturation voltage ll = 5A I; = 0.65A 
for BU408D 


ll =6A Ip =1.2A 


Vee (sat) Base-emitter for BU406D and BU407D 
saturation voltage ll =5A Ip = 0.65A 
for BU408D 


Transition frequency 


Turn-off time 


for BU406D and BU407D 
ll = 5A Ip end= 0.65A 
for BU408D 

Io = 6A lp end = 1.2A 


Isyb Second breakdown Vop= 40 V t = 10ms 4 A 
collector current 
ec rn 


Ve Diode forward voltage 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 
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DC current gain 
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Base-emitter saturation voltage 


G-1921/1 


1200 


800 


> 2 a 
eee, ee ee EE Fee ee eee? 
eS ae ee ee ee ee 
Scam (er 2 | 
de eae NI STE 
Cees Sar Fab Fad Bl a 

2 4 6 8 2 4 6 8 


10? 10° Ic (mA) 


Collector-emitter saturation voltage 
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SWITCHING TIMES 
Test circuit (fall, storage and turn-off time) 


O+32V 


TO SCOPE O (channel n°1) 


TO SCOPE Hi] 
(channel n°2) 


kN 


$-2297/1 


L1 Horizontal hold coil'Pins 1-2=75 turns @ 0.2mm; R=1.51;lmin=0.62 mH _ 
Pins 2-3=293 turns 8 0.2mm; R=48N;Lmax=4.1 mH Core=Siferrit B62120 25x4x2 
L2 Horizontal yoke=200 pH 


T1 Driver transformer’ Pins 1-2=125turns 6 0.2m; ; 
Pins 3-4=25 turns @ 0.4mm; Gap =012mm; Core=3E3 doubleE 19x15x5 


T2 EHT transformer manufacturer ARCO type 249.065/035 


R=270N for BU406D and BU 4070 
R=180 N for BU4O08D 


Waveforms 
Fall and storage time Turn-off time 


Ig 


0 


Turn-off time is the time for the collector current Ic 
to decrease to 100mA after the collector to emitter 
voltage Vege has risen 3V into its flyback excursion 


S-0857 
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APPLICATION INFORMATION 


Two examples are given of the BU 406D and BU 407D in conventional MTV horizontal 
deflection circuits. 


BU 406D - application circuit for 17” to 24” - 110° - 28 mm neck picture tubes 


Il 
tl 
220 tI 
ry 7) BU 4060 II 
aw, + , AD 33nF 3.3pF  < f 
1oopF 826 LESS i 
ne aaa | 
1 | ts 
AUXILIARY 
3 6 7. 200pH ; TURNS 
] 
IpO I 
B Tas a l 
20mA(min) BD 139 [ [1 


1O0OmA(max) D 
b | + cea T2(5th harmonic) 
1 3.39 
10nF | ow. 
21S 500pF spe eee 27 WF 
35V 
$-1645/2 


%N1=125 turns J 0 3nm ; N2=25 turns § 0.6mm; GAP=0.12mm; CORE=DOUBLE E 19x5x6mm;FERRITE 3E1TYPE 


BU 407D - application circuit for 12”’ to 17” - 110° - 20 mm neck picture tubes 
(driver supply voltage = 10.8 V) 


Il 

{I 

I 

Hi 

{| 

lI AUXILIARY 
' TURNS 

fT 

I 

I 


20mA (min) BD 137 
A 
100 mA(max) T2(5th harmonic) 
© 
+25V 
21ps SOpF 
5 -1644/3 


XNt= 90 turns J 0 3mm, N2=30 turns $ 0 6mm; GAP=O1l2mm, CORE=DOUBLE E 19x5x8mm,FERRITE 3E1TYPE 
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APPLICATION INFORMATION (continued) 


BU 407D - application circuit for 12” to 17” - 110° - 20 mm neck picture tubes 
(driver supply voltage = 25 V) 


-_ 

| 

| AUXILIARY 
Hf] TURNS 

| 

= 


20mA(min) BD 137 


100mA(max) T2(S5th harmonic) 


21ps 


S- 2296/1 


¥N1=125 turns J 0.3mm ; N2=25 turns § 0.6rm; GAP=0.12mm; CORE=DOUBLE E 19x5x8 mm:FERRITE 3E1TYPE 
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BU407 


EPITAXIAL PLANAR NPN nen 


HORIZONTAL TV DEFLECTORS 


The BU 407 and BU 407H are silicon epitaxial planar NPN transistors in Jedec TO-220 
plastic package. 

They are fast switching, high voltage devices for use in horizontal deflection output 
Stages of medium and small screens MTV receivers with 110° CRT. 


ABSOLUTE MAXIMUM RATINGS 


Voro Collector-base voltage (I- = 0) 330 V 

CEV Collector-emitter voltage (Vg- = -1.5V) 330 V 
VoEO Collector-emitter voltage (I, = 0) 150 V 
VeBo Emitter-base voltage (I, = 0) 6 V 
lo Collector current 7 A 
lom Collector peak current (repetitive) 10 A 
lom Collector peak current (t = 10 ms) 15 A 
lp Base current 4 A 
Prot Total power dissipation at T,,,. < 25 °C 60 W 
T stg Storage temperature -65 to 150 °C 
T, Junction temperature 150 °C 
INTERNAL SCHEMATIC DIAGRAM C 

B 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
oes & Ome 
1.27 
§ 
o63me 
c-o12 TO-220 
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BU407 
BU407H 


THERMAL DATA 


max 2.08 °C/W 
max 70 °C/W 


Rthj-case Thermal resistance junction-case 
Rinj-amb ‘Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 °C unless otherwise specified) 


Test conditions Min. Typ. Max.| Unit 


loEs Collector cutoff Veg = 330V 5 | mA 
current (Vp- = 0) Vogp = 200V 100 | pA 
VoE —_ 200V i sarees = 150°C 1 mA 


leBo Emitter cutoff Vep= 6V 1} mA 
current (I, = 0) 


Collector-emitter for BU407 
saturation voltage ll =5A Ip = 0.5A 
for BU407H 

lo = 5 A 


for BU407 
ll = 5A Iz = 0.5A 
for BU407H 

ll =5A = 0.8A 


Voce (sat) 


Base-emitter 
saturation voltage 


Transition frequency 
* OK 
lott 


Turn-off time 


Vee (sat) 


for BU407 
ll =5A lp end= 0.5A 


for BU407H 
l, =5A — Ipeng= 0.8A 


Second breakdown Vop= 40 V t = 10ms 
collector current 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** See test circuit 
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BU407 
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DC current gain Collector-emitter saturation voltage 
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~  BU407 
BU407H 


Storage time Fall time 


See test circuit 
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Turn-off time Collector-emitter saturation voltage 
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SWITCHING TIMES 
Test circuit (fall, storage and turn-off time) 


SYNC 
INPUT 


(channel n*1) 


TO SCOPE 
(channel n°2) 
O oO 


5 -2291/2 


L1 Horizontal hold coil.Pins 1-2=75 turns 9 02mm; R=1.52;bLmin=0.62 mH 2 
Pins 2-3=293 turns 9 0 2mm, R=48N;L max=4.1 mH Coressiferrit B62120 25x4x2 
L2 Horizontal yoke=200 pH 
T1 Driver transtormer’ Pins 1-2=125 turns 6 0.2 1mm, 
Pins 3-4=25 turns 0.4mm: Gap =0l2mm; Core=3E3 double E 19x15x5 
T2 EHT transformer manufacturer ARCO type 249.065/035 
R =330 N for BU4O7 
R=220N for BU407H 


Waveforms 


Fall and storage time Turn-off time 


Ig 


0 


Turn-off time is the time for the collector current I 
to decrease to 100mA after the collector to emitter 
voltage Vcg has risen 3V into its flyback excursion 


S-0857 
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BU407 
BU407H 


APPLICATION INFORMATION 
Two examples are given of the BU407 in conventional MTV horizontal deflection circuits 


BU 407 - application circuit for 12” to 17” - 110° - 20 mm neck picture tubes 
(driver supply voltage = 10.8V) 


AUXILIARY 
TURNS 


ror oie) 
mA(max) T2(5th harmonic) 


21 pS 


#NI=125 turns ¥ 0 3mm; N2=30 turns J 0 6mm, GAP=0.l2mm, CORE=DOUBLE E 19x5x8 mm;FERRITE 3E1TYPE 


BU 407 - application circuit for 12”’ to 17”’ - 110° - 20 mm neck picture tubes 
(driver supply voltage = 25 V) 


AUXILIARY 
TURNS 
Ig 
20mA(min) 
100mA(max) 
T2(5th harmonic) 
+25V 
2t ps 
S-0852/4 


¥N1I=125 turns 9 0.3mm ; N2=25 turns $ 0 6rm, GAP=0.12mm; CORE=DOUBLE E 19x5x8mm;FERRITE 3E1TYPE 
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MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BU426 and BU426A are silicon multiepitaxial mesa NPN transistors in SOT-93 plastic 
package, particularly intended for switch-mode CTV supply systems. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vg- = 0) 


VcEO Collector-emitter voltage (15, = 0) 400V 

VeEBO Emitter-base voltage (I. = 0) 10V 

le Collector-current 6A 

lom Collector-peak current (t, = 2ms) 8A 

lp Base current 3A 

Pace Total power dissipation at T case S 25°C 113W 

T stg Storage temperature -65°C to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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f) BUA 
. BUA26A 


THERMAL DATA 


Rthj-case | hermal resistance junction-case max. 1.% °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


sai 


for BU426 =Vcre = 800V 
for BU426A VcE= = 900V 
Tease = 125°C 

for BU426 =Vce = 800V 
for BU426A Vcr = 900V 


lcEs Collector cutoff 
current (Vge = 0) 


lEBo Emitter cutoff Veg = 10V | =e 
current (Ic = 0) 


for BU426 lc = 100mA 
for BU426A ie = 100mA 


Veeo(sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


Vee;sat)  Collector-emitter 
saturation voltage 


lL =25A I,=0.5A 
lo =4A lp = 1.25A 


VBE (at) - Base-emitter 
saturation voltage 


lc =2.5A lp = O80 


Turn-on time lc =2.5A 


lp) =0.5A Voce =250V 
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BU426 
BU426A 


ELECTRICAL CHARACTERISTIC (Continued) 


Test conditions Min. Typ. Max. 
25 35 


Paramete, 


Storage time Io =2.5A 5, =0.5A 


Vec = 250V 


te Fall time 


Fall time le=2.5A 15, =0.5A 
I Bo =-1A Vec = 250V 


T case = 100°C 


* Pulsed: pulse duration = 300 us duty cycle = 1.5%. 


Safe operating areas G- Sikh 


i Ocal 


| = Area of permissible operation driving turn-on provided Ree = 1002 and t, < 0.6 Us. 
I! = Area of permissible operation with Vee < 0; tp <2 us. 


For the others characteristic curves see the BU326 type. 
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HORIZONTAL TVC DEFLECTION 


-\/  BUS08D MULTIEPITAXIAL MESA NPN 


The BU508, BU508A and the BU508D (the same as BU508A with integrated damper diode) 
are silicon multiepitaxial mesa NPN transistors in SOT-93 plastic package. They are fast swit- 
ching, high voltage devices for use in horizontal deflection circuits of colour television recei- 


vers. 


ABSOLUTE MAXIMUM RATINGS 


Vces Collector-emitter voltage (Vge = 0) 
Vceo Collector-emitter voltage (I, = 0) 
Vepo Emitter-base voltage (Ic = 0) 


le Collector current 

lom Collector peak current 

Prot -—s TOtal power dissipation at Tease = 25°C 
T stg Storage temperature 

Tj Max operating junction temperature 


INTERNAL SCHEMATIC DIAGRAMS 


C 


E 
BU508, BU508A 
MECHANICAL DATA 


Collector connected to tab. 


10/84 250 


15 

125 

-65 to 150 
150 


Ree Typ. 302 


BU508D 


S=prprpr<<c 


ce) 


) 
qo 


Dimensions in mm 


(sim. to TO-218) SOT-93 


- . 
: . 
g 6 pe % 

a x? 
; ; an: 
$ Poy 
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: 

fe ‘ s $ z 
3 * 
$ oo ge 


THERMAL DATA 


- ° . fe) 
Rinycase Thermal resistance junction-case max 1 C/W 


ELECTRICAL CHARACTERISTICS (T.4.¢ = 25°C unless otherwise specified) 
lces Collector cutoff VcE = Vices 1 
current (Vp_ = 0) 


VcEO gus) Collector-emitter 
sustaining voltage 
(lp = = 0) 


VEBO Emitter-base lepao = 10mMA 5 V 
* voltage (Ic =0) for BU208 and BU208A 
lEBO Emitter cutoff Vepo = OV for BU208D 
current (Ic = Q) 


Ve Diode forward 
voltage 


|- = 4A for BU208D 


lL =45A 1, =2A 
for BU208A and BU208D 
for BU208 


VE (sat) - Collector-emitter 
saturation voltage 


V BE (sat) - Base-emitter 
saturation voltage 


Storage time |= 4.5A, hee = 2.5, Veg =140V 
Fall time L,=0.9mH Lg =3uH 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Safe operating area 
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Collector saturation region 
G-5773 
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oes. BUSOB 


oP - BUSOBA 
— BUS08D 
Switching times inductive load (fig. 1) Vee sat dinamic (fig. 2) 


t 
(us) 


1 IC (A) 10 20 ts) 


Fig. 1 — Switching times test circuit on inductive load 
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BU801 
EPITAXIAL PLANAR NPN 


HIGH VOLTAGE FAST DARLINGTON 
The BU801 is a silicon epitaxial planar NPN Darlington transistor with integrated base- 


emitter speed-up diode, mounted in Jedec TO-126 plastic package. It is particularly suitable 
as output stage in medium power and driver stage in high power, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Vceso _ Collector-base voltage (I- = 0) 600 V 
VecEo Collector-emitter voltage (Ig = 0) 400 V 
Vero Emitter-base voltage (Ic = 0) 7 V 
lo, le Collector and emitter currents 3 A 
Ip Base current 1 A 
Prot Total power dissipation at Tcase < 25°C 40 Ww 
T stg Storage temperature -65 to 150 aC 
T; Junction temperature 150 2G 
INTERNAL SCHEMATIC DIAGRAM 

MECHANICAL DATA Dimensions in mm 

2h 

Cc 
[jog 12 
058 
(1) Within this regton the cross-section of the leads 1s uncontrolled TO-126 (SOT-32) 
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BU801 


THERMAL DATA 


Rth j-case Phermal resistance junction-case max 3.12 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,.= 25°C unless otherwise specified) 
ae aes iia Unit 
Ices Collector-cutoff Vce= 600V v1 

current (Vg_= 0) 

IcEO Collector-cutoff Vce= 400V 1| m 
current (I_,= 0) 

leEBo * Emitter cutoff current Vep=7V 100| mA 
(Ic= 0) 

VeEO (us) - Collector-emitter lc= 10 mA 
sustaining voltage 

Vee (sat)” Collector-emitter Ic=200mA I—p=2mA 


saturation voltage Ic= 1A Ip= 20 mA 
Ig= 200 mA 


A 
A 
V 


<<<] < 


Veet) Base-emitter 
saturation voltage 


1.5 
2.0 
3. 
lc=200mA Ilp=2mA 
Ic= 1A Ip= 20mA 


8 3.0 
2 
2.5 


RESISTIVE SWITCHING TIMES 


toa Turn-on time Vec= 250V 
Ic= 200 mA 
t, Storage time Ip, =2mA 


V 


Veeort= -OV 
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BU801 


ELECTRICAL CHARACTERISTICS (continued) 


Ic= 1A 


Veeort= -OV 
INDUCTIVE SWITCHING TIMES 
Vclamp= 250V 


lc= 200 mA lp:x=2mA 
lc= A 


* Pulsed: Pulse duration = 300 us, duty cycle= 1.5% 


lsi= 20 mA 


= SGEE tl mana ons oe ans TSE 


cafe operating areas Ic aes 
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| = Area of permissible operation during turn-on with tp < 1 ps. 
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DC current gain 
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BU801 


Clamped reverse bias safe operating Saturated switching characteristics 
area Ricgate (resistive load) eas 
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BU806 


EPITAXIAL PLANAR NPN — 


FAST SWITCHING DARLINGTON TRANSISTORS 


The BU 806 and BU 807 are silicon epitaxial planar NPN power Darlington transistors 
with integrated base-emitter speed-up diode, mounted in Jedec TO-220 plastic pa- 
ckage. They are high voltage, high current devices for fast switching applications. In 
particular they can be used in horizontal output stages of 110° CRT video displays. 
The BU 806 is primarily intended for large screeen, while the BU 807 is for medium 
and small screens. 


ABSOLUTE MAXIMUM RATINGS 


Voego _—Collector-base voltage (!-=0) 330V 
Voey _ Collector-emitter voltage (V ,-=-6V) 330V 
Vceo - Collector-emitter voltage (| ,=0) 150V 
Vepo  Emitter-base voltage (1 ,=0) 6V 

lo Collector current 8A 

lom Collector peak current 15A 

lou Damper diode peak forward current 10A 

lp Base current 2A 

Rist Total power dissipation at T.,,,. <25°C 60W 

Tete Storage temperature -65 to 150°C 
T Junction temperature 150°C 


— 


INTERNAL SCHEMATIC DIAGRAM 


Dimensions in mm 


MECHANICAL DATA 


Collector connected to tab. 


TO-220 
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> BUB0B 
— _BU807 


THERMAL DATA 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 2.08 °C/W 
max 70 °C/W 


Rin j-case 
h j-case 


ELECTRICAL CHARACTERISTICS (T ...., =25°C unless otherwise specified) 


LA 
nA 
LA 
WA 


les Collector cutoff forBU807. Ss ~ V_e=330V 
current (V,-=0) for BU806 V cp=400V 


100 
100 

loey Collector cutoff for BU807 V op =330V 100 i 
100 


current (V,-=-6V) for BU806 V .~-=400V 


leBO Emitter cutoff Vep=6V 3.9 | mA 
) current (1, =0) 


Veo (sus) COllector-emitter lo =100mA 
sustaining voltage for BU807 
(1,,=0) for BU806 200 

Voe(sat)” Collector-emitter lo =5A |, =50mA 1.57 V 
saturation voltage 

Vee (sat) Base-emitter I> =5A l3 =50mA 24] V 
saturation voltage 

Ve" Damper diode l- =4A 2; V 

forward voltage 
tow®*  Turn-off time lo =BA gy =50MA 


t, Storage time 
t; Fall time 


* Pulsed: pulse duration =300us, duty cycle = 1,5% 
** See test circuit 


lo =5A B1 =50mA 
| go =-5O0MA V ¢g=100V 
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Safe operating areas DC current gain 
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— BU806 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
(resistive load) 
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Damper diode 
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Saturated switching characteristics 
(inductive load) 
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HORIZONTAL DEFLECTION TURN-OFF TIME 
Test circuit 


68nF 


3 3yF 


(250V) 
Trl 
H 
1 
39nF 10 2 
(400) S [lenea 
O 1SW 
232V0 
$- 2886/2 


L1=Horizontal yoke = 2004H 
Trl= EHT Transformer SAREAtype 900914 or equivalent 
11= Horizontal oscillator linear 1C TDA 1180P 


Turn-off time waveform 


aN 


ron) 
r) 
100mA 


Turn-off time is the time for the collector current Ic 
to decrease to100mA after the collector to emitter 
voltage Vce has risen 3V into its flyback excursion 


S-0857 
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BU806 
BUBO7 


APPLICATION INFORMATION 


Horizontal deflection circuit using the darlington BU 806 directly driven by the TDA 
1180 (B a W TV set: large screen solution) 


1 
(—_) 


F 
F 
J 
* 


TOA 1180 P 


L1= Linearity inductance RL 33 INELCO $- 28872 


L, = Linearity inductance 19+39,H 


Horizontal deflection circuit using the darlington BU 807 directly driven by the TDA 
1180 (B a W TV set: small screen solution). 


L1= Linearity inductance RL 46 INELCO $-7868/2 


L, = Linearity inductance 37+67nH 
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BU810 
EPITAXIAL PLANAR NPN 


MEDIUM POWER FAST SWITCHING 


The BU810 is a silicon epitaxial planar NPN Darlington transistor with integrated base- 
emitter speed-up diode, mounted in Jedec TO-220 plastic package. It is particularly suitable 
as output stage in medium power, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (!_- = 0) V 

VcEo Collector-emitter voltage (I_ = 0) 400 V 
VeEBO Emitter-base voltage (Ic = 0) 5 OV 
le Collector current 7 A 
lem Collector peak current 10 A 
lp Base current 2 A 
Prot Total power dissipation at Tease 25°C 75 W 
stg Storage temperature -65to 150 °C 

j Junction temperature 150 °C 


Dimensions in mm 


MECHANICAL DATA 


Collector connected to tab. 


TO-220 
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BU810 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max. 1.66 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


lcEs Collector cutoff Vee = 600V 200 | WA 
current (Vee = 0) 


IcEO Collector cutoff 
current (Ip = 0) 


leso” Emitter cutoff 
current (Ic = 0) 


VcEo (us) Collector-emitter 
sustaining voltage 


Vee(sat)  Collector-emitter 
saturation voltage 


Vee(sat) Base-emitter lg =2A lg =20mA : V 
saturation voltage lc =4A lg = 200mA V 


RESISTIVE SWITCHING TIMES 


Turn-on time 
Storage time 
VBE (oft) = ~OV 
INDUCTIVE SWITCHING TIMES 
ee gen esggn 


t, Storage time Veeuis = -5V 
t; Fall time 


* Pulsed: pulse duration = 300 Us, duty cycle = 1.5%. 
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Safe operating areas 
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BU810 


DC current gain 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
(resistive load) 
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Clampled reverse bias safe operating 


areas G-4885 
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MULTIEPITAXIAL MESA NPN (BUS 


3 


HIGH VOLTAGE POWER DISSIPATION 


The BU920, BU921 and BU922 are high voltage, high current silicon NPN transistors in 
monolithic Darlington configuration in Jedec TO-3 metal case, specially intended for auto- 
motive ignition applications and inverter circuits for motor controls 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vpe = 0) 


VcEo Collector-emitter voltage (I_ = 0) 
EBO Emitter-base voltage (I< = 0) 
Cc. Collector current 10A 
lom Collector peak current 15A 
lp Base current 5A 
Prot Total power dissipation at Tease < 25 C 120W 
sta Storage temperature -65 to 175°C 
Junction temperature 175°C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T.45¢ = 25 C unless otherwise specified) 


lces Collector cutoff for BU920 Vee = 400V 
current (Vee = 0) | for BU921 Vee = 450V 
for BU922 Voce = 500V 
Tse 150°C 
for BU920 Vce = 400V 
for BU921 Vice = 450V 
for BU922 Vce = 500V 


lcEO Collector cutoff for BU920 Vee = 350V 
current (Il, = 0) for BU921 Vce = 400V 
for BU922 Voce = 450V 


lEBo Emitter cutoff = 5V 50; mA 
current (I, = 0) 


Veeo (sus) Collector-emitter | Io = 100mA 
sustaining voltage | for BU920 350 V 
(I, =0) for BU921 400 ‘ 
for BU922 450 


Voce (sat), Collector-emitter | lo =5A lz =50mA 1.8 
saturation voltage | 1, =7A lz = 140mA 1.8 

Vee (sat) Base-emitter le =bA lp = 50mA 2.2 
saturation voltage | | =7A lp =140mA 2.5 ; 

Ve" Diode forward lp =7A 2.5 oN 
voltage . 


Functional test for BU920 

(see test Circuit Vee = 350V L=7mH 

figg. 1 and 2) for BU921 and BU922 
Vce = 400 L=7mH 


* Pulsed: pulse duration = 300us, duty cycle = 1.5%. 
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Safe operating areas Ic = ee 
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eT 
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DC current gain 
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Collector-emitter saturation voltage 
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Collector-emitter saturation said 
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Saturated switching characteristics 


6 
Se 
aS EST TS CS AER Ea! Gad ae Od 
ee ee oe el ee 
eee ae ae et (es 

i ec ee ees Sees es ee es os 

See ee: (ae ee ee es es Ge 
Ce ee ee ee 
Be a ee ee le foo eal 
aes TE A (a en 
mts TT 

ea 

ne eee ee 
ee 
i, Cs Cs Cs Gs > “—_. a 
es es es ee ee ee 
as ee ee as 

Fe OR ak (i S 


10 


275 


(Vv) 
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Clamped reverse bias safe operating 


areas G- 5787 
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Fig. 1 — Functional test circuit 


24V 


ORIVER AND 


LIMITING 
CIRCUIT 


TEST DURATION 25sec 
for BU920 Vz =350V 
for BUS21 and B8U922 Vz =400V 


Fig. 3 — Clamped E,,, «2st circuit 


TEST CONDITIONS: 
5V > |-Vag| >O0V 
Ic /!g =50 


21g;>|-!g2|>'p1 

tp sadjusted for 
nominal I¢ 

Reagiin 


CURRENT eum Q) 22 


Fig. 2 — Functional test waveforms 
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MULTIEPITAXIAL PLANAR NPN 


HIGH VOLTAGE POWER DARLINGTON 


The BU920P, BU921P, BU922P (SOT-93 plastic package), and the BU920T, BU921T, 
BU922T (TO-220 plastic package) are high current silicon NPN transistors in monolithic 
Darlington configuration, specially intended for automotive ignition applications and invert 
circuits for motor controls. 


BU921T 
BU921P 


BU922T 
BU922P 


ABSOLUTE MAXIMUM RATINGS ~ TO-220 | BU920T 
SOT-93 | BU920P 


Collector-emitter voltage (Vee = 0) 
VcEo Collector-emitter voltage (I_ = 0) 


450V 


VeEBo Emitter-base voltage (I< = 0) 

lc Collector current 10A 

lom Collector peak current 15A 

lp Base current 5A 

Prot Total power dissipation at Tease < 25°C 105W 

Tatg Storage temperature -65 to 150°C 
j Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab Collector connected to tab 


(sim. to TO-218) SOT-93 TO-220 
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 ( §\ BUS2OP BUg20T 
+) +) BUQ2TP BUgZIT 
_. ¢) BUQ22P BUg22T 


THERMAL DATA 


Rth j-case |! hermal resistance junction-case max. 1.2 


ELECTRICAL CHARACTERISTICS (T,.,,- = 25°C unless otherwise specified) 


Collector cutoff | for BU920P/20T Voce = 400V 
current (Vge = 0) for BU921P/21T Voce = 450V 
for BU922P/22T Vcore = 500V 
Tease = 150°C 
for BU920P/20T Voce = 400V 
for BU921P/21T Vor = 450V 
for BU922P/22T Vo- = 500V 


Collector cutoff for BU920P/20T Voce = 350V 
current (I¢ = 0) for BU921P/21T Vee = 400V 
for BU922P/22T Voce = 450V 


Emitter cutoff 
current (Ic = 0) 


Vceo(sus) Collector-emitter lc = 100mA_ for BU920P/20T | 350 
sustaining voltage for BU921P/21T | 400 
(Ig =0) for BU922P/22T | 450 
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BUSZ0P BUS20T 
BUS21P BUS21T 
BU922P BUS22T 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Vce(sat)  Collector-emitter 
saturation voltage 


Vepe(sat) Base-emitter 
saturation voltage 


V_* Diode forward 
voltage 


lp =50mA 


lp = 50mA 
ls = 140mA 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5%. 


Safe operating areas 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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VCE(sat) 
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Collector-emitter saturation voltage 


G-5754 
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Base-emitter saturation voltage Saturated switching characteristics 


TALL 
HE ACEH 


NTT 


Clamped reverse bias safe operating Fig. 1 — Clamped E,,, test circuit 
areas 


TEST CONDITIONS: 
5V > |-Vag| >0V 
Ic /1p =50 

21g)>|-!g2|>'p1 


tp =adjusted for 
nominal Ic 


Regain 


iv) 


VCE(clamp 
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PRELIMINARY DATA 


NPN POWER DARLINGTONS 


The BU930Z and BU930Z2ZP are silicon NPN multiepitaxial biplanar darlingtons respectively 
in TO-3 and SOT-93 package. They are designed for applications in high performance 
electronic car ignition. 

They features very high ruggedness thanks to the integrated high voltage zener. 


ABSOLUTE MAXIMUM RATINGS BU930Z BU930ZP 


Collector-base voltage (1_- = 0) 


VcER Collector-emitter voltage (Ree = 100Q) 350V 

Vices Collector-base voltage (Var = 0) 350V 

VcEO Collector-emitter voltage (I, = 0) 350V 

VEBO Emitter-base voltage (1. = 0) 5V 

Ic Collector current 20A 

Ip Base current 5A 

Prot Total power dissipation at Tamp = 25 C 150W 

Storage temperature -40 to+ 175°C 


Junction temperature 175°C 


MECHANICAL DATA 


Dimension in mm 


Collector connected to case Collector connected to tab 
50™" 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rih -case 4 Thermal resistance junction-case max. 1 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25 C unless otherwise specified) 


lee Clamping current VeeE= 350V 
either Ih =O 
or Vee =0 


lcE(oft)  Collector-emitter_ Vee =16V TT; = 125°C 
off state current Vee = 400mV 
lp = 6) 


lEBO Emitter cutoff 
current (I¢ = 0) 


Vet Clamping voltage 


V ce (at). Collector-emitter 
saturation voltage 


lz = 150mA 
T; = 125°C 


Vee(saty. Base-emitter lz = 100mA 
saturation voltage Ie = 10A lp = 250mA 


Vee(on)  Base-emitter 
voltage T; =-40°C 
T, = = 125°C 
lc =10A Vop = 2V 
same, 1; = -40°C 
= 125°C 


Ve" Diode forward 
voltage 


~ BUS3OZ 
- BU930ZP 


ELECTRICAL CHARACTERISTICS (continued 


Second breakdown = 12mH 


energy unclamped 7 = 350mA 
(see fig. 1) 


INDUCTIVE 

Storage time = 8.5 Ls 
Fall time v= = 350V = 2.6 Us 
(see fig. 1) 


lei Second breakdown Vee = 30V 
collector current t = 500ms for BU930Z 6 
t = 250ms for BU930P 6 


>> 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 


G-5691 
Safe operating areas 
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DC current gain 
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Collector-emitter saturation voltage 
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Switching times percentage variations Base-emitter saturation voltage 
VS. Tease (inductive load) Par rer 
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Fig. 1 - Switching times and E,,, test circuit. 


* Only for switching times 


286 


ey BUSBIR 
fof fs BUSBIRP 
| __ BUS32R 


MULTIEPITAXIAL BIPLANAR NPN = —-Bus3zer 


HIGH VOLTAGE FAST SWITCHING POWER DARLINGTONS 


NPN transistors in monolithic darlington configurations specially intended for automotive 
ignition applications and inverter circuits for motor controls. Controlled performances in 
the linear region make them particularly suitable for car ignitions where current limiting is 
achieved desaturating the darlington. 


ABSOLUTE MAXIMUN RATINGS 


Collector-base voltage (Vge = 0) 


VeeEo Collector-emitter voltage (1, = 0) 450V 
Veso Emitter-base voltage (I, = 0) 
le Collector current 
lem _ Collector peak current (tp < 10ms) 3S0A 
Ip Base current 1A 
lam __ Base peak current (tp < 10ms) 5A 
Prot Total power dissipation at Tease < 25°C 175W 150W 175W ~ 150W 
Tstg Storage temperature for TO-3 40 to 200°C 
for SOT-93 40 to 175°C 
Junction temperature 175°C 200°C 175°C 


MECHANICAL DATA Dimension in mm 


Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 
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i). BUSSTRP 
LS BUGBIR 
ee a BUS32ZRP 


even a 


THERMAL DATA 


R Thermal resistance junction-case max 1 °C/W 
th Jj-case 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise specified) 


mA 


lees Collector cutoff | Vce =450V for BU931R/P 1 
current (Vge=0)| Veg =500V ‘for BU932R/P 
Tea 125:C 
Vee =450V = for BU931R/P 
Vee =500V_ for BUI32R/P 


lace Collector cutoff | Voce =400V for BU931R/P 
current (Iz =0) | Voce =450V for BU932R/P 

leBo Emitter cutoff Vee = -5bV 50; mA 
current (I, = 0) 


Vee gus)” Collector-emitter | 1-¢ =100mMA — for BU931R/P 
sustaining voltage for BU932R/P 


Vee Gat)’ Collector-emitter |1¢= 7A,lg3= 70mA, for BU931R/P 
saturation voltage} |<= 8A, 1_,= 100mA, for BU931R/P 


Vee (sat). Base-emitter Ic= 8A, lg= 100m<A, for BU931R/P 
saturation voltage} |<= 10A, |3=250mA, for BU931R/P 
Ic= 8A, lg= 150mA, for BU932R/P 


(see fig. 3) L=7mH 


INDUCTIVE Veco = 12V, L=7MH, Vay = 300V 
LOAD (see fig. 1) 

Storage time lp =70mA 

Fall time Ree = 47Q 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Safe operating areas 
(BU931R, BU932R) 


Safe operating areas 
(BU931RP, BU932RP) 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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Saturated switching characteristics in- 
ductive load (see fig. 1) 
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Clamped reverse bias safe operating 
areas (see fig. 2) er 
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Switching times percentage variation 
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Fig. 1 — Switching times test circuit. 
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Fig. 3 — Functional test circuit 


24V 


ORIVER AND 
CURRENT 
LIMITING 

CIRCUIT 


TEST DURATION 


S-3676 
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Fig. 2 — Clamped E,,, test circuit 


TEST CONDITIONS: 
5V > |-Veg | >0 
Ic [1 B -40 
2151>|-!g2|>Ip1 


tp sadjusted for 
nominal Ic 


Rega! 


Fig. 4 — Functional test waveforms 
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BU999 
MULTIEPITAXIAL PLANAR NPN 


ADVANCE DATA 


HIGH POWER FAST SWITCHING 
The BU1999 type is a silicon multiepitaxial planar NPN transistors and is mounted in 


SOT-93 plastic package. It is intended for use in switching and linear applications, in military 
and industrial equipments. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I, = 0) V 
VecEO Collector-emitter voltage (I = 0) 140 V 
VeEBo Emitter base voltage (1, = 0) 6 V 
le Collector current 25 A 
lom Collector peak current 40 A 
lp Base current 10 A 
Prot Total power dissipation at Taso < 25°C 106 Ww 
Tas Storage temperature -65 to 150 °C 

Junction temperature 150 =€ 


INTERNAL SCHEMATIC DIAGRAM 


E 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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BU999 


THERMAL DATA 


Rth pease Thermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


lcpo Collector cutoff Vcp = 160V 100 |} uA 
current (l_ = 0) 

lcex Collector cutoff Vce = 140V 10 | YA 

current Vee = -1.5V 

lERo Emitter cutoff Vep = 6V 100 | uA 
current lc =0 

Vee (us) Collector-emitter Ig = 50mA 140 V 
sustaining voltage lg =0 


I6=10A I,=1A 
lc=25A Ig =2.5A 1, 


5 | V 

lc = 10A lp =1A 1.8 V 

l.=25A 1,=2.5A 25 | V 
35 = 


lo=05A Voep=2V 
lo=10A Vee = 2V 
le = 25A VcE =2V 


lcEO Collector cutoff 
current (Il, = 0) 


VCE (at) Collector-emitter 
saturation voltage 


V BE (sat) Base-emitter 
saturation voltage 


V BE (on) Base-emitter 
on voltage 


hee DC current gain 


25 100 | — 


12 = 
sf 


t, Rise time 


t, Storage time 


ts Fall time 
* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BURSO is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 metal 
case, the BURSOS is the same type in Jedec TO-3 metal case, intended for use, in switching 
and linear applications in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vopo Collector-base voltage (| -=0) 


200 V 
CEO Collector-emitter voltage (1 ,=0) 125 V 
Veso Emitter-base voltage (| .=0) 10 V 
Io Collector current 70 A 
lom Collector peak current (t,=10 ms) 100 A 
lp Base current 20 A 
Prot Total power dissipation at T ,.,, <25°C 350 W 
Totg Storage temperature -65to200 TC 
T; Junction temperature 200 oC 
INTERNAL SCHEMATIC DIAGRAM ¢ 
so—t 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case Collector connected to case 
9 , 11.7 
| | 280 


Cc -00081 


BUR 50S ; BURSO 
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~  .  BURSO 
| + > BURSOS 


THERMAL DATA 


Rinj-case | Thermal resistance junction-case max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T cece 25°C unless otherwise specified) 


loBo Collector cutoff 
current (1_-=0) 


loeo Collector cutoff 
current (1 ,=0) 


leBo Emitter cutoff 
current (1,>=0) 


Veo (sus) *Collector-emitter 
sustaining voltage 


VeBo Emitter-base 
voltage 


(lo =0) 


Voce (sat) Collector-emitter lo =35A lp =2A 1 
saturation voltage l> =70A lg =7A 0.8 1.5 


Veesat) Base-emitter lo =35A lp =2A 1.8 
saturation voltage |, =70A lp =7A 16 2 
he.e* DC current gain I> =5A V cp=4V 20 100 


Isp Second breakdown | Vcp=20V t='s 17.5 
collector current 
f; Transition frequency | lc =1A Vce= 5V 10 16 MHz 
f =1MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


oe Turn-on time 
(fig. 2) 


Storage time 
(fig. 2) 


Fall time 
(fig. 2) 


Clamped E, ,, 
Collector eurrsiit 


(fig. 1) 


Test conditions 


lo =70A 
V oo=60V 


Min. Typ. Max. = 


lay =7A 0.5 1.2 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas 
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Thermal transient response 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage Saturated switching characteristics 
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Saturated switching characteristics Transition frequency 
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Fig. 1 — Clamped E, , test circuit 


40V 
'p 
500 wH 
TEST CONDITIONS =~ 
1v > |-Vap | > 2¥ * 
Ic/lpg =10 
RBB Velamp 
zadjusted for i 

nominal Ic B1 

Repz 210 Ves 


S- 3680 


Clamped reverse bias safe 
operating areas 


SEE TEST CIRCUIT OF FIG.1 Sill lil 


Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: ‘oc 

Vcc =60 V 

pee WCC “Yce(sat) 10000 
C Ic Rc pF 

INPUT PULSE Ip} le 

pulse width =10 us eo 


trat¢< 50ns 
duty cycle =1% 


300 


MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 
The BUR 51 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 


metal case, intended for use in switching and linear applications in military and indu- 
Strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vogo _—Collector-base voltage (1 -=0) 300 V 
Veeco _— Collector-emitter voltage (| ,=0) 200 V 
Veso Emitter-base voltage (1 >=0) 10 V 
Io Collector current 60 A 
lou Collector peak current (tp=10ms) 80 A 
I,’ Base current 16 A 
Prot Total power dissipation at T .45_, $25 °C 350 W 
Tete Storage temperature -65to 200 °C 
iF Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM : 
B 
€ 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
Modified TO-3 
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THERMAL DATA 


Rin j-case Thermal resistance junction-case max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T ...,=25°C unless otherwise specified) 


er conions [yp a] Ua 
0.2 | mA 
2/|mA 
lcEO Collector cutoff V cop =200V mA 
current (| ,=0) 
lego Emitter cutoff ' Vep=?V 0.2 | mA 
current (I, =0) 
Veo (sus) "Collector-emitter I> =200mA 
sustaining voltage 
Vepo Emitter-base le =10mMA 10 V 
voltage 
(I, =0) 
Vee (sat) * Collector-emitter lo =30A lp =2A 1]7 V 
saturation voltage |, =50A l—3 =5A 0.9 15] V 
Vee(sat)” Base-emitter lo =30A l_ =2A 1.8] V 
saturation voltage [5 =50A lg =9A 1.55 2] V 
hee* DC current gain I> =5A V op =4V ae 100 
I> =50A V cp=4V 
Isp Second breakdown | Vcoe=20V t=1s A 
collector current 
f; Transition frequency | |, =1A 
f= 


loBo Collector cutoff 
current (| _-=0) 
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ELECTRICAL CHARACTERISTICS (continued) 


te Turn-on time I> =50A lp, =5A 0.35 1 
(fig. 2) V cc=100V 
Storage time 
(fig. 2) 


Fall time 
(fig. 2) 


lo =50A 15, =5A 
lao =-5A = Vgc=100V 


Clamped E,,, 
Collector durant 
(fig. 1) 


* Pulsed: pulse duration =300 us, duty cycle =2% 


Safe operating areas Derating curves 
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Thermal transient response 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Fig. 1 — Clamped E, , test circuit 
40V 


500 wH 
TEST CONDITIONS 
IV> |-Veg | > 2V 
Ic /} Bp =!0 


Velame 
tp = adjusted for 
nominal Ic 


Clamped reverse bias 
safe operating areas 


ae oro Snes 
Penn Pr A 
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Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: Vcc 
Vec =100V 


Vee -V ; 
Re CC ~*CE(sat) 10000 


Ic Rc uF 
INPUT PULSE Ip; am 


pulse width =10 ps ——o 
trit¢ <= 50ns 
: Iggy +? 


duty cycle =1% 
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CE ee ad 


—— BURS2 
MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 
The BUR 52 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 


metal case, intended for use in switching and linear applications in military and indu- 
strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vego _—sCollector-base voltage (| -=0) 350 V 
Voeo Collector-emitter voltage (| ,=0) 250 V 
VeBo Emitter-base voltage (I .=0) 10 V 
le Collector current 60 A 
lom Collector peak current (t,=10 ms) 80 A 
lp Base current 16 A 
Peas Total power dissipation at T ,.,.<25°C 350 WwW 
T stg Storage temperature -65to200 °C 
iF Junction temperature 200 
INTERNAL SCHEMATIC DIAGRAM é 
8 

E 

MECHANICAL DATA . Dimensions in mm 
Collector connected to case 
Modified TO-3 


C-0008/1 
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~~ BURS2 


THERMAL DATA 


R Thermal resistance junction-case max 0.5 °C/W 


th j-case 


ELECTRICAL CHARACTERISTICS (T ...,=25°C unless otherwise specified) 


ny | 

loBO Collector cutoff V cp=350V 0.2} mA 

current (|-=0) ee 2|mA 
T casa = 125°C 

loEO Collector cutoff V op =250V mA 
current (1 ,=0) 
Emitter cutoff Vep=/V 0.2 | mA 
current (|,~-=0) 

V ceo (sus) Collector-emitter lo =200mA 250 V 
sustaining voltage 

VeBo Emitter-base l—e =10mA 10 V 
voltage 
(lo =0) 

Ve (saty” Collector-emitter lo =25A lh =2A 1{| V 
saturation voltage lo =40A lp =4A 0.701.5|] V 

Vee(sat)” Base-emitter : Gc =25A lg =2A 1.8; V 
saturation voltage =40A lp =4A 15 2; V 


he_e™ DC current gain : : =5A V ce=4V 20 100 
=40A V ce=4V 15 


Second breakdown | Voe¢=20V =1s 17.5 
collector current 


f, Transition frequency | |, =1A V cop=5V 10 16 MHz 
f =1MHz 
Lee Turn-on time lo =40A lp, =4A 0.3 1] us 
(fig. 2) V cc=100V 
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ELECTRICAL CHARACTERISTICS (continued) 


CC 


fig. 2 
( = re =40A | B1 =4A 


&. V oc=100V 
t, Fall time ae 


(fig. 2) 


Clamped E,,, 
Collector current 


(fig. 1) 


* Pulsed: pulse duration =300 us, duty cycle =2% 


Safe operating areas Derating curves 


G- 3883 G-3665 


eg | SSAA ARR 0 TA | OA SSE ee + 


(A), AL ne Tai 4a} SRREeEER 
10°, eee Os Het FREE EEE AE HEH 
: = eer Os 
eMC Fe RSS EE Sea ace & 
, Ft ee decries lee Le Shoah tiled 
10 === en Nt Se ha eeeeeeeee 
— =e = 
sl INN Soi Wd 
PIN i a 
ee ee eee eee ae Pelle ST St 
é SSS EEN FLEE ae ass ae 
‘. 
= Ee Eeaaza< as 
| i i 
1 10 107 a Vee (V) 0 50 100 150 ae 


309 


oo 
aed : 
fo 3 | : 
i ae) : 


Thermal transient response 


wanes 
mance: 


ee a 

ie aoe pearreiceset eateries tH HE 
PA ot Ht 
Gap vi Cqpeiil eseath Hit 

ro? (7 UN 23 LLL vl 
PERS 8 Fearne Hh 
= i se pen ot OI 

ee CLI Cn 


10-3 10-2 10-' (sec) 


Collector-emitter saturation voltage 


heal nh? 
fell et et il Sel oe Mae 
Pt | Prepon | | TY 


Ycesat) (TT TTT TT TTT TT 


DC current gain 


hFE 


Elsa 
mes Perit TUT NT 
eel | TIN E 


Il 
x 


Hi . : i | 
2 4 6 8 
0°! 


60 


40 


20 


10 


2 4 6 8 2 4 
1 1 


6 8 
0 Ic (A) 


Collector-emitter saturation voltage 


G- 5895 


a 
ee 
Smet He ATH 
th an hh: 
PA 
aes a ae a? ot 


PS eee rt lll 

0 Petr 
2 4 6 8 2 4 6 8 2 4 6 8 

10°! 1 10 Ic(A) 


310 


Bree conc sone cememnaacanne oar ae ana SeREAt, MEAN IRANI Ane MOR I ET SA OK ARMA oma ae He 


BURD2Z 


DR ima WON we 
= 


Base-emitter saturation voltage Saturated switching characteristics 
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Saturated switching characteristics Transition frequency 
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BURD2 


Collector-base capacitance 


+85 so00- 
Troe 


HSS ct 
ae 


Fig. 1 — Clamped E, , test circuit 


4O0V 
tp 
500 uH 
TEST CONDITIONS 
7V > |-Vag | > 2V ~ eT 
Ree Vetamp 
tp sadjusted for 
nominal I¢ 81 
S- 3660 + 
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Clamped reverse bias safe 
idamllails areas 
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Fig. 2 — Switching times test circuit 


TEST CONDITIONS: 


(resistive load) 


Voc 


Vec =100V 


Rc = 


INPUT PULSE 


Yee ~Yce(sat) 
I¢ 


pulse width =10 ps 


trst¢ < 50ns 
duty cycle =1% 


BUT11 


MULTIEPITAXIAL MESA NPN BUTITA 


HIGH VOLTAGE SWITCH 


The BUT11 and BUT11A are silicon multiepitaxial mesa NPN transistor in Jedec TO-220 
plastic package particularly intended for switch application. 


ABSOLUTE MAXIMUM RATINGS BUT11A 


Collector-emitter voltage (V ge = 0) 850V 1000V 
CEO Collector-emitter voltage (I, = 0) 400V 450V 
VeEBO Emitter-base voltage (I<. = 0) 9V 
Cc Collector current 5A 
lem Collector peak current 10A 
lp Base current 2A 
lem Base peak current 4A 
Prot Total power dissipation at Tease < 25 C 100W 
ee Storage temperature -65 to 175°C 
Junction temperature 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


oO 


Collector connected to tab. 


C- 0132 TO-220 
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THERMAL DATA 


Rth j-case Thermal resistance junction case max 1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T,.,.. =25 C unless otherwise specified) 


for BUT11A 


lces Collector cutoff Voce = rated Ves 1 |mA 
current (Vee =0) | at Tease = 125 C 2 |mA 
moo Emitereutoff —fic=0 Vee=ev | 10 [ma 
VcEO Collector-emitter IB (ort) =O V 
sustaining voltage lc = 100mMA 
for BUT11 400 V 
for BUT11A 450 
V cE (sat) Collector-emitter lc =3A lp =0.6A 1.5] V 
saturation voltage for BUT11 
le =2.5A lg =0.5A 1.5) V 
V 


Vee(at) Base-emitter IG =3A lg =0.6A 1.3 
saturation voltage for BUT11 
lc =2.5A lp =0.6A 1.3) V 
for BUT11A 


lei Turn on time lc =2.5A Vec = 250V 


lp = lao =0.5A 


Storage time 


Fall time 
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Safe operating area 
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Reverse biased safe operating area 
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Collector-emitter saturation voltage 
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oo BUT 
> BUTIIA 


Collector-emitter saturation voltage 
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Switching times inductive load (test 
circuit fig. 2) 
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Saturated switching characteristics (test 
circuit fig. 1) 
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Switching time percentage variation 
VS. Tease resistive load 
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 BUTI3 
a EPITAXIAL PLANAR NPN 


HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 


The BUT13 and BUT13P are a silicon epitaxial planar NPN Darlington transistors with i: 
tegrated base-emitter speed-up diode, the BUT13 is mounted in Jedec TO-3 metal casi 
the BUT13P is mounted in SOT-93 plastic package (similar to TO-218). They are particular| 
suited for output stages in high power, fast switching applications. 


BUT13P 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (l- = 0) 600V 600V 
VcEO Collector-emitter voltage (Ig = 0) 400V 400V 
VERO Emitter-base voltage (I; = 0) 10V 10V 
le Collector current 28A 28A 
lem Collector peak current (tp < 10ms) 35A 35A 
lp Base current 6A 6A 
Prot Total power dissipation at Tcase < 25 C 175W 150W 
Teta Storage temperature -65 to 200°C | -65 to 175°C 
Junction temperature 200°C 175°C 


R1 = 2502 
— R2 = 50022 
MECHANICAL DATA Dimension in mm 
Collector connected to case Collector connected to tab 


50™° 


¢-o6A 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rth j-case Thermal resistance junction-case max. 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,.,,. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max.| Unit 
lcEV Collector cutoff Vee = 600V 100 BA 

current Vee =600V Tease = 100°C 2 

IcEO Collector cutoff Vee = 400V 
current (Ip = 0) 

leBo Emitter cutoff Vee = 2V 20 
current (Ic = 0) 

Veceo(sus) Collector cutoff Ic = 100mA 
sustaining voltage 

Ic = 18A lp =1.8A 


[ce =22A I,=2.2A 
lc=28A 1,=5.6A 


Vee(sat) Collector-emitter 
saturation voltage 


VBE (sat) - Base-emitter 
saturation voltage 


I6=10A I, =0.5A 
l-=18A Ig3=1.8A 


2.5) V 
2.5: <3 V 
hee DC current gain lc = 10A Voce = 5V 30 300 V 
lc = 18A Vee = 5V 30 8690 V 

F 


V Diode forward voltage | lp =22A 


RESISTIVE SWITCHING TIMES 


Vcc = 250V le = 10A 
ty r 


VeE(oft) = -9V 
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BUTI3 
BUT13P 


ELECTRICAL CHARACTERISTICS (continued) 


INDUCTIVE SWITCHING TIMES 
Velamp = 250V Ie =10A 


*% 


Vciamp a 250V le = 20A 


lea = 0.4A; V pe (off) = 5V 


Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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MULTIEPITAXIAL PLANAR NPN} BUV22 


HIGH CURRENT POWER SWITCH 


The BUV20, BUV21 and BUV22 are silicon multiepitaxial planar NPN transistor in Jedec 
TO-3 metal case, intended for use in switching and linear applications in military and in- 
dustrial equipment. 


ABSOLUTE MAXIMUM RATINGS BUV20 | BUV21 | BUV22 
VeBo Collector-base voltage (1_- = 0) 160V 250V 300V 
VcER Collector-emitter voltage (Ree = 1002) 150V 240V 290V 
Vcex Collector-emitter voltage (Vg¢ = -1.5V) 160V 250V 300V 
VcEO Collector-emitter voltage (I, = 0) 125V 200V 250V 
VeEBo Emitter-base voltage (I<. = 0) 7V 7V 7V 
le Collector current 50A 40A 40A 
lom Collector peak current 60A 50A 50A 
lp Base current 10A 8A 8A 
Prot Total power dissipation at Tesco < 25°C 250W 
T stg Storage temperature ~65 to 200°C 

i Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rth j-case | hermal resistance junction-case max. 0.7 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


in 0.x] 


x. 
IcEO Collector cutoff for BUV20 Vee = 100V 3 
3 
3 
3 
3 


current (I = 0) for BUV21 Voce = 160V 
for BUV22 Vce = 200V 


lcex Collector cutoff Vee = Vce 

current (Vee =-1.5A) | for BUV20 mA 
for BUV21 mA 
for BUV22 3 |mA 
at Tcase = 125°C 
for BUV20 12 |mA 
for BUV21 12 |mA 
for BUV22 12 |mA 


lEBO Emitter cutoff Vep =5V mA 
current (Ic = 0) 


Vceo(sus) Collector-emitter lc = 200mA L = 25mH 

sustaining voltage for BUV20 
(Ip = 0) for BUV21 
for BUV22 


le =50mA 


V(BR)EBO Emitter-base 
breakdown voltage 
(Ic = 0) 


Vce(sat) Collector-emitter for BUV20 
saturation voltage 5 
c= A 
for BUV21 
le =12A Ip =1.2A 
le — 25A lp = 3A 
for BUV22 
le = 10A Ip = 1A 


Vee(sat) Base-emitter for BUV20 


saturation voltage Ic =50A I,=5A 
for BUV21 
lc =25A Ip=3A 
for BUV22 


Ie = 40A 
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for BUV20 
Vee =4V 
for BUV21 


for BUV22 
Vor =4V Ic 
Vee = = 4V Ic = - 204 


Turn-on time for BUV20 
lc =50A lp =5A 
for BUV21 
lc =25A lp =3A 
for BUV22 
le =20A lp =2.5A 


Fall time for BUV20 
lc =50A Ip, =-Ipo =5A 
for BUV21 
Ic = 25A lei =-lpo=3A 
for BUV22 
Ic = 20A lea =-lpo=2.5A 


Storage time for BUV20 
lc = 50A lpi =-lpo=5A 
for BUV21 
Ic — 25A lea =-lpo=3A 
for BUV22 
Io = 20A lpi =-lpe =2.5A 


* Pulsed. pulse duration = 300 us, duty cycle < 2%. 
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BUN — MULTIEPITAXIAL MESA NPN 


POWER SWITCH 


The BUV23, BUV24 and BUV25 are silicon multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case, intended for use in power switching applications in military and industrial 
equipments. 


ABSOLUTE MAXIMUM RATINGS BUV23 BUV24 BUV25 
VcBo Collector-base voltate (I_ = QO) 400V 450V 500V 
VcER Collector -emitter voltage (Ree = 10002) 390V 440V 500V 
VcEXx Collector-emitter voltage (Vge = -1.5V) 400V 450V 500V 
VcEO Collector-emitter voltage (1_ = O) 325V 400V 500V 
VEBO Emitter-base voltage (I< = 0) 7V 7V 7V 
le Collector current 30A 20A 15A 
lom Collector peak current (tp = 10ms.) 40A 30A 20A 
Ip Base current 6A 4A 3A 
Prot Total power dissipation at Tcace 25°C | 250W 

T stg Storage temperature -65 to 200°C 

T; Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0122 


TO-3 
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re BUV25 
THERMAL DATA 
Rth j-case | hermal resistance junction-case max. 0.7. °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Collector cutoff Vee =260V for BUV23 
current (Ig = 0) Vee =320V for BUV24 
Vee =400V for BUV25 


Collector cutoff 
current (Vge = -1.5V) 


Emitter cutoff 
current (Ic = 0) 


VeE(sat)  Collector-emitter 
saturation voltage 


‘e 

for BUV24 
lc = 6A 

lc = 12A 
for BUV25 


Vee(sat) Base-emitter for BUV23 - 


saturation voltage lc =16A 
for BUV24 
le = 12A 
fOr “BUV25 
le = 8A 


VeEo(sus) Collector-emitter Ice =200mMA 
sustaining voltage 


Vipr)yeBo Emitter-base 
breakdown voltage 
(Io= 


DC current gain Vee = 4V for BUV23 
le = 8A 
lc = 16A : 
Vee =4V for BUV24 
lc = 6A 
lc =12A 
Vee =4V for BUV25 
Ic = 4A 
le = 8A 


* 


Nee 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


fz Transition frequency 


Test conditions 


Vee = 15V lc =2A 
f = 10MHz 


for BUV23 
lc = 16A lp =3.2A 
for BUV24 

le =12A lp =2.4A 
for BUV25 
lc = BA 


for BUV23 
le _ 16A; lpi = -lpo =3.2A 
for BUV24 

le == 12A; lpi = -lBo =2.4A 
for BUV25 
lc = 8A; lei = -lpo = 1.6A 


for BUV23 
lo = 16A;!81; =-lpo = 3.2A 
for BUV24 

le = 12A; lei = -lpo =2.4A 
for BUV25 
le = 8A; lei =-lIpo = 1.6A 


Turn-on time 


te Fall time 


Storage time 


* Pulsed: pulse duration = 300 us, duty cycle < 2%, 
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MULTIEPITAXIAL MESA NPN 2 


HIGH VOLTAGE POWER SWITCH 


The BUV46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-220 plastic package, 
intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Vces Collector-emitter voltage (Vpe = 0) 850 V 
Vcex Collector-emitter voltage (Vee = -2.5V) 850 V 
VcEO Collector-emitter voltage (lg = 0) 400 V 
VeEBO Emitter-base voltage (Ic = 0) 7 V 
lc Collector current 5 A 
lp Base current 3. =A 
Prot Total power dissipation at Tease < 25°C ~ 85 W 
T stg Storage temperature -65to 175 °C 
T; Junction temperature 175 °C 
INTERNAL SCHEMATIC DIAGRAM C 
B 

E 

MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


TO-220 


Aaa 4rR1AMm 


THERMAL DATA 


Rth j-case !hermal resistance junction-case max. 1.76 °C/W 


ELECTRICAL CHARACTERISTICS (T.... = 25°C unless otherwise specified) 


ee 
Vee = 850V 100 | BA 
Vee = 850V Tease = 125°C 1 | mA 
lcER Collector cutoff Vce = 850V se HA 

current (Rge =102) |Vee =B850V Tose = 125°C mA 
~ 
VcEo (sus) Collector-emitter = 100mA 

sustaining voltage 


lc=25A Ig =O0.5A 
lc=3.5A Ip=0.7A 


Vee (sat) Base-emitter Ic = 2.5A Is = 0.5A 1.3 
saturation voltage 


Turn-time 


lceEs Collector cutoff 
current (Vee = 0) 


lEBOo Emitter cutoff 
current (Ic = 0) 


Vee (sat) Collector-emitter 
saturation voltage 


lc = 2.5A Vec = = 150V 


Storage time 


Fall time 


* Pulsed: pulse duration = 300 ys, duty cycle = 2%. 
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MULTIEPITAXIAL MESA NPN 


cme ee ening 


HIGH VOLTAGE POWER SWITCH 


The BUV47, BUV47A, BUX47, and BUX47A are silicon multiepitaxial mesa NPN transistors 
respectively in SOT-93 and TO-3 package. 
They are intended for high voltage, fast switching applications. 


SOT-93 
TO-3 


BUV47A 
BUX47A 


ABSOLUTE MAXIMUM RATINGS 


Collector base voltage (I-=0) 


VcEo Collector-emitter voltage (Ip =0) 450V 

Vces Collector-emitter voltage (Vp¢ =0) 900V 

VeBo Emitter-base voltage (Ic =0) 

le Collector current 9A 

lem Collector peak current (tp <5ms) 15A 

Ip Base current 8A 

lam Base peak current (tp <5ms) 10A 

Prot Total power dissipation at Tease <25°C 120W (SOT-93) 

125W (TO-3) 

T stg Storage temperature -65 to 175°C 

Junction temperature 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case Collector connected tab. 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rthjcase Thermal resistance junction-case 


ELECTRICAL CHARACTERISTICS (T,3;2=25°C unless otherwise specified) 


IcER Collector cutoff Vege = 850V 
current (Rg¢ = 100) Vee = 850V Tease = 125°C 


Icev Collector cutoff for BUV47, BUV47A 
current (Vg¢ = -2.5V) Vee = 850V 
VcE = 850V Tease = 125°C 


Ices Collector cutoff for BUX47, BUX47A 
current (Vgp¢ = 0) Vce = 850V 
Vce = 850V 


leBo Emitter cutoff 
current (Ic =0) 


Vceoisus)” Collector-emitter Ic =0.2A L=25mH 
sustaining voltage for BUV47, BUX47 
(lp =0) for BUV47A, BUX47A 


VeBo Emitter-base 
voltage (Ic =0) 


Vce(sat)” Collector-emitter 
saturation voltage Ip=1A 
lIp=2.5A 
for BUX47, BUV47 
Ic=6A Igp=1.2A 
Ic=9A Ip=3A 


VeeE(sat)” Base-emmitter for BUX47A, BUV47A 
saturation voltage Ic=bA lIp=1A 
for BUX47, BUV47 
Ic=6A lIp=1.2A 
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ELECTRICAL CHARACTERISTICS (Continued) 


sind oe bisa 


RESISTIVE SWITCHING TIMES (See fig. 1) 


ts Storage time 
ts Fall time 


ts Storage time 


for BUX47A, BUV47A 
Ic =5A 
Ip1=-Ipo=1A 


Voc = 150V 


for BUX47, BUV47 
Ic=6A 
Ip1 =-Ipo=1.2A 


Voc = 150V 


ts Fall time 


INDUCTIVE SWITCHING TIMES (See fig. 2) 


ty Fall time 


Ic=5A 
Vpe=5V 
L=3nH 


lpi =1A 


Vec = 300V 
T;= 100°C 


* Pulsed: pulse duration <300yus, duty cycle <1.5%. 


Safe operating areas 
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Safe operating areas 
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Clamped reverse bias safe operating Forward biased accidental overload 
areas area (See fig. 3) 
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Collector— emitter saturation voltage Collector current spread vs. base 


emitter voltage 
G-$262 


Hot i ty 
TAT Ae | 
TE INE | yy 
AT | Re | 
HA 


VCE(sat) 
(Vv) 


Vee = 1 5V 


Confidence level =90% 
1.5 


Switching times percentage variation vs. 


Switching times inductive load 
case temperature 


(See fig. 1) 


(us) 


25 50 75 100 125 Teage(*C) 
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Switching times inductive load 
(See fig. 2) 


Fall times vs. Lp (See fig. 2) 
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25 50 75 100 


Switching times inductive load vs. 
case temperature 


With antisaturation 
networ 


Without antisaturation 


Dynamic collector-emitter saturation 
voltage (See fig. 4) 


without speed-up 


capacitor 


neds 
EWN 
CeCe sraee 
NS | tt 
aS See 
Jit 


ton2 (us) 


b with C=50nF 
c withC=100n 
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| 


Fig. 1 - Switching times test circuit on resistive load 


Fig. 2 - Switching times test circuit on inductive load. 
With and without antisaturation network. 


S-6601 


D1,D2: Fast recovery diodes 
Q1,02: Transistors SGS 2N5191, 2N5195 
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Fig. 3 - Forward biased accidental overload area test circuit. 


Fig. 4 - Veeisaty dyn. test circuit. 


+Vep =14V 


SGS P42! 


SGS P42! 
R. .88-VBE 
Ip 
Rp = 6.80 
- Vege l4Vv S- 6604 
Fig. 5 - Equivalent input schematic circuit at turn-on. 
C 
Re 
AV; C, hie | 4V, 
AVo = AV; 
° '  Cr+e 
if Co>C; AVo= AV; S- 6605/1 
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Fig. 6 - Remarks to Vcgisat) dyn. test circuit (fig. 4) 


The speed-up capacitor decreases the Vce (sat) dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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HIGH VOLTAGE POWER SWITCH 


The BUX48, BUX48A, BUV48 and BUV48A are multiepitaxial mesa NPN in TO-3 and SOT-93 
(TO-218) case, particularly intended for switching applications directly from mains. 


ABSOLUTE MAXIMUM RATINGS BUX48 |BUX48A| BUV48 |BUV48A 
Vces _ Collector-emitter voltage (Vge=0) 850V 1000V 850V 1000V 
Vcer _ Collector-emitter voltage (Rge = 100) 850V 1000V 850V 1000V 
Vceo Collector-emitter voltage (Ig =0) 400V 450V 400V 450V 
Vego  Emitter-base voltage (Ic =0) 7V 

Ic Collector current 15A 

IcmM Collector peak current (tp <5ms) 30A 

lcp Collector peak current non rep. (tp<20ys) 55A 

lp Base current 4A 

Iam Base peak current (tp <5ms) 20A 

Prot Total power dissipation at Tease <25°C 175W 150W 

T stg Storage temperature -65 to 200°C -65 to 175°C 
Tj Junction temperature 200°C 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case Collector connected tab. 


26.2" 


39 5mar 
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T0-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rthj-case | Thermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,5.=25°C unless otherwise specified) 


Ices Collector cutoff Vce=rated Vces 
current (Vp-=0) same, I case = 125°C 


IcER Collector cutoff Vce=rated Vcer 
current (Ree = 102) same, Tease = 125°C 


leBo Emitter cutoff 
current (Ic =0) 


Vceoisus) Collector-emitter Ic =200mA L=25mH 
sustaining voltage for BUX48, BUV48 
(Ip =0) for BUX48A, BUV48A 


VeRO Emitter-base 
voltage (Ic =0) 


Veceisat)” Collector-emitter for BUX48, BUV48 
saturation voltage Ic=10A Ip=2A 
Ic=15A Ip=4A 
Ic=15A lIp=3A 
for BUX48A, BUV48A 
Ic= 8A lg =1.6A 
Ic=12A Ip=2.4A 


VBE(sat) Base-emitter for BUX48, BUV48 
saturation voltage Ic=10A Ip=2A 
for BUX48A,BUV48A 
Ic= 8A lIp=1.6A 


* Pulsed: pulse duration = 300us, duty cycle <2% 
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ELECTRICAL CHARACTERISTICS (Continued) 


RESISTIVE SWITCHING TIMES (See fig. 2) 


Turn-on time 


Storage time 


tt fall time 


INDUCTIVE SWITCHING TIMES (See fig. 1) 


Storage time 


tf Fall time 


for BUX48, BUV48 
Vec=150V. Ic = 10A 
lpi =2A 

for BUX48A, BUV48A 
Vec=150V. Ic =8A 
lIp1=1.6A 


for BUX48, BUV48 
Vec = 150V 
‘Ip1=-lp2=2A 


lc=10A 


for BUX48A, BUV48A 
Vec=150V. Ic=8A 
la1=-Ipo = 1.6A 


for BUX48, BUV48 
Vec=150V Ic =10A 
lpi =-lp2=2A 

for BUX48A, BUV48A 
Vec=150V Ic=8A 
ine clas 16 


for BUX48, BUV48 
Vec= 300V, Ic=10A, Lg=3nH 
Vee =-5V, Ip7=2A 

same Tease = 100°C 

for BUX48A, BUV48A 

Vec= 300V, Ic=8A, Lg =3nH 
Vee=-5V, Ip1=1.6A 

same, Tease = 100°C 


for BUX48, BUV48 
Vec= 300V, Ic=10A, Lp=3pH 
Vee=-5V, Ip4 =2A 

same, Tcase = 100°C 

for BUX48A, BUV48A 
Vec= 300V, Ic=8A, Lg=3nH 
Vee=-5V, lpi =1.6A 

same, Tcase = 100°C 
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Clamped reverse bias safe operating Forward biased accidental overload 
areas area (See fig. 3) 
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Switching times vs. collector current Switching times percentage variation 
with Ig constant vs. case temperature 
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Switching times percentage variation 
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Fall time vs. voltage slope (See fig. 2) 
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Fig. 1 - Switching times test circuit on inductive load, with and without antisaturation network 


$-6601 


D1, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS: 2N5191, 2N5195 


Fig. 2 - Switching times test circuit on resistive load. 
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Fig. 3 - Forward biased accidental overload area test circuit. 
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Fig. 4 - Veg;saty dyn. test circuit. 


+Veap =14V 


SGS P421 


SGS P42I eee 
Ra . 8B -“BE 
Ip 
Re = 6.80 
=-l4V S- 6604 
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Fig. 5 - Equivalent input schematic circuit at turn-on. 
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if CoC; AVo= AV; S- 6605/1 
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Fig. 6 - Remarks to Vegisat) dyn. test circuit (fig. 4) 


The speed-up capacitor decreases the Ve (sat) dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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BUV48B BUX48B 
BUV48C BUX48C 


MULTIEPITAXIAL MESA NPN 


PRELIMINARY DATA 


HIGH VOLTAGE POWER SWITCHING 


The BUV48B, BUV48C, BUX48B and BUX48C are multiepitaxial mesa NPN in SOT-93 
(TO-218) or TO-3 case, particulary intended for switching and industrial applications from 
single and three-phase mains. 


ABSOLUTE MAXIMUM RATINGS SOT-93 
TO-3 


BUV48B BUV48C 


Collector-base voltage (I_ = 0) 


VcEO Collector-emitter voltage (I_ = QO) 700V 
VeEBO Emitter-base voltage (I, = 0) 

le Collector current 15A 

lom Collector peak current (tp < 5ms) 30A 

lcp Collector peak current non repet. (tp < 25ys) 55A 

lp Base current 4A 

lem Base peak current (tp < 5ms) 20A 

Prot Total power dissipation at Tamp = 25 C 150W 175W 

Storage temperature -65t0 175 C -65to200°C 


Junction temperature 175°C 200°C 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA Dimension in mm 


Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 
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BUV48B BUX48B 
BUV48C BUX48C 


THERMAL DATA 


Rth ease Thermal resistance junction-case max. 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25 C unless otherwise specified) 


in re Mon 


IcER Collector cutoff Vee =1200V 
current (Ree = 1022) Vee =1200V Tease = 125 C 


lees Collector cutoff Vee =1200V 500 | vA 
current (Ve¢e = 0) Vee =1200V Tease = 125°C 3} mA 
lcEO Collector cutoff Vee=Vceo mA 
current (I, =0) 
leBo Emitter cutoff Ves =6V 1 mA 
current (I. =0) 
lc =100mA 
for BUV48B/BUX48B 600 V 
for BUV48C/BUX48C 700 
Ic =0.5A Velamp = 1200V) 1200 
Vee at) Collector-emitter Ic =6A Ig =1.5A 1.5] V 
saturation voltage Ic =10A Ip=4A 


L=2mH 
3 | V 
Vee (sat) . Base-emitter lc =6A lp =1.5A 1.5 V 
saturation voltage lc=10A Ip=4A 2\V 
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VcEo (sus) Collector-emitter 
sustaining voltage 
(Ip =0) 


VeeER(sus) Collector-emitter 
sustaining voltage 
( Ree =] 0982) 


BUV48B BUX48B 
BUV48C BUX48C 


ELECTRICAL CHARACTERISTICS (continued) 


nT. Mx 


RESISTIVE SWITCHING TIMES 


Ip1 = -Ipp = 1.5A 
INDUCTIVE SWITCHING TIMES 


ty Fall time 


* Pulsed: Pulse duration = 300us, duty cycle = 1.5% 


Vec=250V I¢=6A 
lpi =-Ipo =1.5A 


0.33 ore 


Same conditions 
Tease = 125°C 
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Collector current spread vs. base 
emitter voltage aeeee 
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LEVEL CONFIDENCE -90% 
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Collector-emitter saturation voltage 
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Minimum base current Ipp to saturate DC current gain for darlington con- 
the discrete darlington pepe figuration (see fig. 1) 6.5452 
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Switching times resistive load Switching times percentage variation 
vs. case temperature aie 
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Switching times inductive load 
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Forward biased accidental overload 
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ADVANCE DATA 


HIGH VOLTAGE POWER SWITCH 


The BUW11 and BUW11A are silicon multiepitaxial mesa NPN transistor in SOT-93 plastic 
package, particularly intended for switching applications 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vg_ = 0) 


VecEo Collector-emitter voltage (I, = 0) 450V 
VeBo Emitter-base voltage (I< = 0) 9A 

le Collector current 5A 

lom Collector peak current (tp < 5ms) 10A 

lp Base current 2A 

lem Base peak current (tp < 5ms) 4A 

Prot Total power dissipation at Tae = 25°C 113W 

stg - + Storage temperature -65 to 175°C 


Junction temperature 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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 BUWTI 
: BUWITA 


THERMAL DATA 


Rth jease Thermal resistance junction-case max 1.1. °C/W 


ELECTRICAL CHARACTERISTICS (T.2.¢ = 25°C unless otherwise specified) 


lcEs Collector cutoff Vee = rated Vces 1 | mA 
current (Vgc =0) | Tease = 125°C 2 }mA 


lERO Emitter cutoff Vee =9V 10 | mA 
current (I, = 0) 


Veo (sus), Collector-emitter Isort =O 
sustaining voltage Ic = 100mMA 
for BUW11 
for BUW11A 


Vee (sat)  Collector-emitter lc =3A Ip =0.6A 
saturation voltage for BUW11 
lc =2.5A lp =0.5A 
for BUW11A 


Base-emitter 
saturation voltage 


Vee (sat) ‘ 


lo = 2.5A lp =0.5A 
for BUW11A 


tea Turn-on time lc =2.5A Vcc = 250V 


Te Storage time lai =-lgo =0.5A 


Fall time 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Switching times percentage variation Saturated switching characteristics 
VS. Tease temperature 


(test circuit fig. 1) 
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fi BUW12 
©) BUWIZA  WAUTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BUW12 and BUW12A are silicon multiepitaxial mesa NPN transistors in SOT-93 plastic 
package, particularly intended for high voltage, fast switching industrial applications. 


ABSOLUTE MAXIMUM RATING BUW12A 


Collector-emitter voltage (Vge = 0) 1000V 
VcEo Collector-emitter voltage (Ip = 0) 450V 
Ic Collector current SA 
lom Collector peak current (tp < 2ms) 20A 
lp Base current 4A 
lem Base peak current (tp < 2ms) 6A 
Prot Total power dissipation at Tease < 25°C 125W 
T stg Storage temperature -65 to 175°C . 
Junction temperature 175°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 


10/82 364 


PREMERA RAED ROAD AIS ROMNAATAEAA, TONE AIRMAN Noreen 


= ae ; } 

fof 5 E 

aS j J. BUW12 
ok >, 


8 
Ny “ 
YRS) BUWI2A 
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THERMAL DATA 
Rth j-case Thermal resistance junction-case max. 1.2 °C/W 


ELECTRICAL CHARACTERISTICS (T,2;¢ = 25°C unless otherwise specified) 


lees Collector cutoff 
current (Vpe = 0) 


Vee = _ Vces 
Vee =Vces T, = 125°C 


Emitter cutoff 
current (Ic = 0) 


VeeEo (sus) Collector-emitter 
sustaining voltage 


Vee(at)  Collector-emitter 
saturation voltage 


Vee(sat) Base emitter 
saturation voltage 


Turn-on time 
Storage time 


Fall time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5%. 
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nt 7  RUW22 
MULTIEPITAXIAL MESA PNP BUM 


ADVANCE DATA 


HIGH VOLTAGE POWER SWITCH 


The BUW22, BUW22A are silicon miltiepitaxial mesa PNP transistor, in Jedec TO-3, metal 
case, particularly intended for high voltage, fast switching applications. 
The BUW22P, BUW22AP are mounted in TO-220 plastic package. 


ABSOLUTE MAXIMUM RATINGS BUW22/P BUW22A/P 


Collector-emitter voltage (Vpe = 0) 


VecEoO Collector-emitter voltage (I, = 0) -400V 
VeEBO Emitter-base voltage (I, = 0) -7V 

le Collector current -6A 

lom Collector peak current (tp < 10ms) -B8A 

Ip Base current -2A 

lem Base peak current (tp < 10ms) -4A 

Pése Total power dissipation at Tgase < 25°C (TO-3) 75W = (TO-220) 60W 
Tete Storage temperature -65to 175°C -65to 150°C 


Junction temperature 175°C 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA : Dimensions in mm 


HT 
Collector connected to tab Collector connected to tab 
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as BUW22 

| ns BUW22A 
ee BUW22AP 

eee: BUW22P 
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THERMAL DATA 


Rth case Thermal resistance junction-case max 2 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.¢ = 25°C unless otherwise specified) 


Collector cutoff Vee = Rated Vcees 
current (Vpe= 0) Tea = 125 C 
Vee = Rated Voces * 


5 |mA 
Collector cutoff Vern = Rated Vego -1 |mA 
Current (I. =0) 


VceEo(susy Collector-emitter le =-100mMA 
sustaining voltage for BUW22/P 
(I, = 0) for BUW22A/P 


VcE (sat) Base-emitter 
saturation voltage 


VBE (at). _ Base-emitter 
saturation voltage 


DC current gain 


Second breakdown | Veg = -30V 
collector current for BUW22/A 
for BUW22P/AP 


Vee = -250V 
lg, =-lgo =-0.5A 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Safe operating areas 
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Safe operating areas 
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Transient thermal response DC current gain 
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Switching times resistive load (test Switching times percentage variation 
circuit fig. 1) VS. T case 
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Turn off switching times inductive 
load (test circuit fig. 2) 
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Switching times percentage variation 
VS. T case G- 5533 


INDUCTIVE LOAD 
AT Ic =3A 
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(°C) 


Reserve biased safe operating area 
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puwa2>) = MULTIEPITAXIAL MESA PNP 


ADVANCE DATA 


HIGH VOLTAGE POWER SWITCH 


The BUW32/A are silicon multiepitaxial mesa PNP transistors in TO-3 metal case. It is 
intended for high voltage, fast switching and industrial applications. The BUW32P/32AP 
are mounted in SOT-93 case similar to TO-218. 


ABSOLUTE MAXIMUM RATINGS BUW32/P BUW32A/AP 


Collector-emitter voltage (Vg- = 0) -400V -450V 

VcEO Collector-emitter voltage (Iz = 0) -350V -400V 
VeBo Emitter-base voltage (I; = 0) -5V -7V 

Cc Collector current -10A 

Ip Base current -5A 

Prot Total power dissipation at Tease < 25 C (TO-3) 125W (SOT-93) 105W 
Tg Storage temperature -65to175C -65to 150°C 
T; Junction temperature 175°C 150 C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimension in mm 


Collector connected to case Collector connected to tab 
50" 


TO-3 (sim. to TO-218) SOT-93 
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—— Bywae 


BUW32A 
BUW32AP 
BUW32P 
THERMAL DATA 
Rthpcase Thermal resistance junction-case max 1.19 °C/W 


ELECTRICAL CHARACTERISTICS (T.... = 25°C unless otherwise specified) 


Collector cutoff Voce = Rated Vces 
current (Vee = 0) cae = ais ces 


leEBo Emitter cutoff VeRn= Rated VeEBO 
current (Ic = 0) 


VeceEo (sus) Collector-emitter = -100mA 
sustaining voltage is BUW32/P 
(Ig = 0) for BUW32A/AP 


Vece(sat)’  Collector-emitter Ip = -5A Ig =1.5A 
saturation voltage 

V BE (sat). Base-emitter le = -5A lp = 1.5A -1.6 
saturation voltage 


cata ven Ce 


Second breakdown | Vcg¢ = 30V 
collector current for BUW32/A 
for BUW32P/AP 


-3. A 
Turn-on time Resistive load 
Vec = -250V 
Storage time lc =-5A 
lpi =-!p2 =-1A 


* Pulsed: pulse operation = 300us, duty cycle = 1.5% 
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Safe operating areas 
(BUW32, BUW32A) 


Safe operating areas 
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Transient thermal response DC current gain 
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Vee (sat) a 
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Base-emitter saturation voltage 
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Saturated switching characteristics (test 


circuit fig. 1) 
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Clamped reverse bias safe operating 
areas a Bebe 


Veg=-5V 
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VCE (clamp)? 


Switching times percentage variation 
VS. Tease resistive load 
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BUW32 


BUW32A 

BUW32AP 

BUW32P 
Switching times inductive load (test Switching times percentage variation 
circuit fig. 2) poe VS. Tease inductive load tote, 
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MULTIEPITAXIAL MESA NPN | 


HIGH VOLTAGE POWER SWITCH 


The BUW 34, BUW 35 and BUW 36 are silicon multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case. They are intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vge-=0) 800V 900V 
VcEo Collector-emitter voltage (Ip =0) 400V 450V 
VeBo Emitter-base voltage (Ic =0) 7V 
Ic Collector current 10A 
lem Collector peak current 15A 
Ip Base current 5A 
Prot Total power dissipation at Tease <25°C 125W 
T stg Storage temperature -65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-O126 TO-3 


381 2/84 


eremigm donnie Jer em ammpny sine Sn AMnNR core ane Rann ARE AE Nog SiON IpUIE Haha EEG a HE 
‘ 
ie . 
i ” aos 3 
i aa Ve B U W34 
: ‘ . t 
4 py 2 
; a % i 7 . 
x ; ‘ 

° “oy ra 

i Z eg 

‘ & $ P 

Pal > a 
Ava pe ma ee 
. 


THERMAL DATA 


Rth j-case 4 Thermal resistance junction-case 


ELECTRICAL CHARACTERISTICS (T,.,.=25°C unless otherwise specified) 


Ices Collector cutoff 
current (Vg¢_=0) 


leBo Emitter cutoff 
current (Ic =0) ; 


VceE0(sus)* Collector-emitter 
sustaining voltage 
(Ig =0) 


VcElsat)” Collector-emitter 
saturation voltage 


VeeE(sat)) Base-emitter 
saturation voltage 


for BUW34 
for BUW35 
for BUW36 


Tease = 125°C 


for BUW34 
for BUW35 
for BUW36 


lc=100mA 
for BUW34 
for BUW35 
for BUW36 
All types 

for BUW35 


for BUW36 


All types 
for BUW35 


for BUW36 
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Vee =500V 
Vee = 800V 
Vee =900V 


Vee =500V 
Vee =800V 
Vee =900V 
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ELECTRICAL CHARACTERISTICS (Continued) 


biel nye dicen 


RESISTIVE SWITCHING TIMES (See fig. 1) 


Fall time lc=5A 
Vee =-5V Vee =300V 
Toase = 100°C 


Ip} =1A 
Veco = 300V 


* Pulsed: pulse duration <300us duty cycle <1.5% 


Safe operating areas 
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Clamped reverse bias safe 
operating areas 
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Forward biased accidental 
overload area (See fig. 3) 
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Transient thermal response 
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DC current gain 


Saturation voltages 
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Collector current spread vs. base 
emitter voltage 
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Switching times percentage variation 
vs. case temperature 
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Switching times inductive load 
(See fig. 2) 


with antisaturation 
Network w=ax2 a wwe o 

|_| without antisaturation 
network 
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Switching times resistive load 
(See fig. 1) 
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Switching times inductive load 
vs. case temperature 


Without antisaturation 
network 
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Fall times vs. Lg (See fig. 2) Dynamic collector-emitter saturation 
voltage (See fig. 4) 


(Vv) 


b with C=50nF 
c with C=100n 


without speed-up 
capacitor 
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Fig. 1 - Switching times test circuit on resistive load 


Vec 
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Fig. 2 - Switching times test circuit on inductive load with ad without antisaturation network 


S-6601 


D1,D2 - Fast recovery diodes 
Q1,Q2 - Transistors SGS: 2N5191, 2N5195 


Fig. 3 - Forward biased accidental over Fig. 4 - Vcg(sat) dyn. test circuit 


load area test circuit 


+Vep =14V 


SGS P42! 


SGS P421 Ver -V 
R BB “BE 
Ig 
Rp =6.8N 
-Veg2-l4Vv S- 6604 


S-6602 
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Fig. 5 - Equivalent input schematic at turn-on 


C 
Re 
AV C, hie AV, 
AVo = AV , C 
Ci+C 
if CoC; AVo = AV; S~ 6605/} 


Fig. 6 - Remarks to Veg(sat) dyn. test circuit (fig. 4) 


The speed-up capacitor decreases the Vce (sat) dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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bog dss BUW42A 
ee eA BUW42AP 


“ suwae”—— MULTIEPITAXIAL MESA PNP 


ADVANCE DATA 
HIGH VOLTAGE POWER SWITCH 
The BUW42/A and the BUW42P/AP are silicon multiepitaxial PNP transistors (respectively, 


in Jedec TO-3 metal -case and in SOT-93) intended in fast switching applications for high 
output power. 


ABSOLUTE MAXIMUM RATINGS BUW42/P | BUW42A/AP 


Collector-emitter voltage (Vge = 0) 400V 450V 
VcEO Collector-emitter voltage (I, = 0) 350V 400V 
VEBO Emitter-base voltage (I- = 0) -7V 
le Collector current -15A 
lom Collector peak current -30A 
lp Base current -10A 
Peck Total power dissipation at Tease < 25 C: TO-3 150W 
SOT-93 105W 
T stg Storage temperature: TO-3 -65 to 175°C 
SOT-93 -65 to 150°C 
T; Junction temperature: TO-3 175°C 
SOT-93 150°C 


INTERNAL SCHEMATIC DIAGRAM . 


MECHANICAL DATA Dimension in mm 


Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 


10/84 390 


THERMAL DATA 


Rth j-case Thermal resistance junction-case 


AO re AE SH aR OY SS RA eI Re RO en ae formers ttn, 


¢ por ; BUW42 

oh ? BUW42A 
Poo i BUW42 AP 
el — BUW42P 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


Collector cutoff 
current (Vee = 0) 


Collector-emitter 
sustaining voltage 
(I B> 0) 


VcEO ua)” 


lERO Emitter cutoff 
current 


Collector-emitter 
saturation voltage 


VCE (at). 


Base-emitter 
saturation voltage 


VBE Gat). 


Vor = -400V 
for BUW42/P 
Vee = -450V 
for BUW42A/AP 


le =-100mA 
for BUW42/P 
for BUW42A/AP 


Ves = -5V 

for BUW42/P 
VeRB = -7V 

for BUW42A/AP 


ts Storage time 
te Fall time 


Resistive load 
Vec =-250V le = -10A 


lei = lp = -3.3A 


* Pulsed: pulse duration = 300us, duty cycle = 1.5%. 
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DC current gain 
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Base-emitter saturation voltage 
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Collector-emitter saturation voltage 
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Saturated switching-times resistive load 
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r Ae penne BOON EEE BY A ANTERIOR ERMAN MOP DRNLOLE HED TIER, ORECONRS AER, IAOLEPORSOARRERITEE ORCETCRONEN PORSEAMIOOE BAG RONEN ot MOS 
3 
é 
t 
< 
¢ 
: 


fa 
¢ Hater See 
> 
ify 
ate 


Maan acenne sane 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 


The BUW 44, BUW 45 and BUW 46 are multiepitaxial mesa NPN transistors in Jedec 
TO-3 metal case, intended in fast switching applications for high output powers. 


ABSOLUTE MAXIMUM RATINGS BUW44| BUW45 | BUW46 


Vees  Collector-emitter voltage (V _-= 0) 800V | 900V 
VoEo Collector-emitter voltage (I ,= 0) 400V 450V 
VeRO Emitter-base voltage (| >= 0) 7V 

lo Collector current 15A 

lom Collector peak current 30A 

lp Base current 10A 

Prot Total power dissipation at T ,4,_,<25°C 175W 

Taig Storage temperature -65 to 200°C 

T; Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 


395 5/80 


BUW44 


5 BUW45 

3 BUW46 

THERMAL DATA 

Rinj-case 4 hermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T ....= 25°C unless otherwise specified) 


rescoaons [WT a [Unt 


forBUW44 V.,~=500V 
forBUW45 V..~—800V 
forBUW46 V.—900V 
T case 125°C 

forBUW44 V..—=500V 
forBUW45 V..—800V 
forBUW46 V_.~900V 


lego Emitter cutoff Veg=7V 
current (l,=0) 


VcEo (susy Collector-emitter l> =100mA 
sustaining voltage for BUW44 
for BUW45 
for BUW46 


logs Collector cutoff 
current (V,-=0) 


for BUW44 
[> =10A lp =2A 
I> =6A l— =1A 
for BUW45 and BUW46 
lo Suen l_p =2A 


Voc (sat). Collector-emitter 
saturation voltage 


Vec(saty). Base-emitter for BUW44 


saturation voltage I> =10A lp =2A 
I> =6A lp =1A 
for BUW45 and BUW46 
lo =10A lg =2A 


lo =7A |, =1A 
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ELECTRICAL CHARACTERISTICS (continued) 


Turn-on time 


* Pulsed: pulse duration = 300 us, duty cycle= 1.5% 


lo =10A lp,=2A a us 
Voc=250V 


G-3862 
Safe operating areas Ic «= 
(A) ° pet ee apeR T TON eit ose 
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Sel ee 


Spee eesawee Ge Weeeess Se Gwe «am « (20 0? 2 G0 ETD Ge DY OES Oe eo 
ISSCC GEER SMHS GEES GF) (MPs 0 ee ee eee wees 
eae esanaaZa iH seeesR EE = 8 Toto @uwse 


Serie mill 


8 -— —_ oo Sees et ae oon eee ws + vee +t J Gm enenwaae 
6 +— fe SE a, | te 08 ees 
ee aN a a 1 can ee Th t+ Vi Cth 00 EE es ee 
Sa oi Ba ead fh q —— Hoth 


CCN | a a 


me SHE 5 NAAT LUT 
RE ECINE PULSE 


6 a 
EE ESSE SENS | EEE 


+t mae 
Sie 45—— Ml | Baill 
| Ft Et 


397 


a 


re ARAN ARAN “NRE COANE “EPpy SSMEDORALEDAERR LORE DOM RREON ASP COCRDANRR LEED LON ROO ON DON OORT AR REE A STR 


3 
% 
i 
i 
t 
i 
{ 
i 


—_ 
2. 
ny wo nv mmo 


NOTE 


o 
Lad 


~~ reno 


aa BUW44 


r 
% Bey 3 
° : - BUW45 
vb 
Pp 
& 


(}  BUW46 


we ween ann 


i 


Thermal transient response 


Collector-emitter saturation voltage 


G-3823 


eee 


DC current gain 


NT 


25°C xq Pte 
HEN tt 
ocd TL 
ns TiN A 
lie INE 


a el aE AA 
SHTHeeS TTT 


ATT 


oe 
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Base-emitter saturation voltage 
G- 3825 
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Saturated switching 
characteristics Eises 


Vec =250V 
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10 eee} —_}_—_ |) tt mE 


| 
SOT 
Coo APS 


Ecrte rN 


Clamped E, , test circuit 


TEST CONDITIONS 
5V > |-Vgeg | > 2V 
I¢ /} B =5 

21g) >|-!g2| >'p1 


tp =adjusted for 
nominal Ic 


Rep= adjusted for 
12 


ae MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 10 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


Voro _—s Collector-base voltage (| -=0) 160 V 
Vex Collector-emitter voltage (V pe=-1.5V) 160 V 
Voeq -—« Collector-emitter voltage (1 ,=0) 125 V 
Vepo Emitter-base voltage (| > =0) 7 V 
lo Collector current 25 A 
lom Collector peak current (t,=1 O ms) 30 A 
I, Base current 5 A 
Pat Total power dissipation at T ,,,, $25 °C 150 W 
Teng Storage temperature -65to200 
iF Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM c 
B 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rinj-case Thermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS(T ...,=25°C unless otherwise specified) 


lcEO Collector els V ce=100V 1.5 | mA 
current (1 ,= 


Collector cutoff Vog=160V Va=-1.5V 
_ current T case= 125°C 


Vop=160V  Vge=-1.5V 
lego Emitter cutoff Vep=5V 

current (|, =0) 
VcEo (sus) *Collector-emitter |, =200mA 

sustaining voltage 


VeEBO Emitter-base 
voltage 
( Io =0) 


Voce sat)” Collector-emitter lo =10A l_, =1A 0.3 0.6 
saturation voltage lo =20A l_ =2A 0.7 1.2 


Vee(saty Base-emitter lo =20A lp =2A 16 2 
A 
A 


saturation voltage 


DC current gain : co =10A V op=2V 20 60 
=20A V op=4V 10 
lsh Second breakdown V op =30V — 
collector current V op=48V 
Transition frequency = 
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an Turn-on time 
(fig. 2) 


=20A 
7 c=30V 


t. Storage time 
(fig. 2) 

t; Fall time 
(fig. 2) 


Clamped E, ,, 
Collector current 
(fig. 1) 


|, =20A 
Voc=30V 


I p="! po=2A 


* Pulsed: pulse duration =300 us, duty cycle <2% 
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Derating curves 
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Thermal transient response 
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Collector-emitter saturation voltage 


G-4042 
Vee(sat) IT TT ETT te TT tt EE TE TT TT TT 
UT TT ELsuecanpseesace 


Pt 
CAEN EEE 
a 


(pee oe De a 
fA 


as SS CARERS REE QS MESES ES SE ES CS EE DOS SS CS 


F, 


FAN I ANA ERROR SONI ROA A ARR ARCA WER WR, 


Ce es 

oo 
i. 
k 
} 


porentes 


x 


| 
| 
{ 


ii mS 
Sa Ni 


TZ 


haste - ray am cmiaaece 


— 25°C aioe a an on 
—H -30°C pF HHH HHH Hl 


A Eo eae 
el CCH CHI" 


10 Ic (A) 


Collector-emitter saturation voltage 


7) Gil 
TCH 
30°C =i inow Ma | 


i 
Ee a tt 
Con eer to 
0 Seer Ci 


10" 1 10 Ic (A) 


403 


Base-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 


Transition frequency 


G-4047 
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Collector-base capacitance 
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Fig. 1 — Clamped E, , test circuit 
4OV 


500 wH 
TEST CONDITIONS 


7V > |-Veg | > 2v 
Ic /lp =10 


tp =adjusted for 
nominal Ic 


Rep> ft 


Clamped reverse bias safe 
operating area 


ate 4 68 , M02 4 6 8 
10° Veg (clamp) (V) 


Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: Vcc 
Vcc = 30V 


Yee -Yce(sat) 10000 
Ic Rc 

INPUT PULSE IB} 

pulse width =10 ps i eee 

trrt¢< 50ns I 

duty cycle =1% B2 


Rc= 
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— BUXIOP 
ined MULTIEPITAXIAL PLANAR NPN 


ADVANCE DATA 


HIGH CURRENT, HIGH SPEED, POWER TRANSISTOR 


The BUX10P is a silicon multiepitaxial planar NPN transistor in SOT93 case, intended for 
use in switching and linear applications in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Veso Collector-base voltage (I_ = 0) 160 V 
VceEx Collector-emitter voltage (Vee = 1.5V) 160 V 
VcEO Collector-emitter (1, = 0) 125 V 

EBO Emitter-base voltage (Ic = 0) 7 V 
le Collector current 25 A 
lom Collector peak current (tp = 10ms) 30 A 
lp Base current ‘ 5 A 
Prot Total power dissipation at Tease S25 C 106 AL 
T stg Storage temperature -65 to 150 5 
Tj Junction temperature 150 C 
INTERNAL SCHEMATIC DIAGRAM 

8 
E 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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THERMAL DATA 


Ricca Thermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


lcEO Collector cutoff 
current (I, = 0) 


lcEx Collector cutoff 
current 


Vee = 160V V BE = -1.5V 
Tease = 125°C 
Vee —_ 160V Vee = 5V 


lEBo Emitter cutoff Veg = 5V 
current (I; = 0) 


Collector-emitter le = 200mA 
sustaining voltage 


VeEBO Emitter-base le = 50mA 
voltage (Ic = 0) 


V cE (sat) Collector-emitter 
saturation voltage 


VecEo (sus) 


V BE (sat) Base-emitter le = 20A lp = 2A 
saturation voltage 


Nee DC current gain lc = 10A Vee =2V 
le = 20A VcE = 4V 
lei Second breakdown | Vce =30V t= 1s A 
collector current Vee =48V t= 1s 1 A 
f+ Transition frequency] lc = 1A Voce = 15V MHz 
f = 10 MHz 
t = 


Si Turn-on time 


co 
on 
o<. 
sroneatls 
© 
“0 


le = 20A 


Vec = 30V lni= lIpo=2A 


Clamped E,, 
Collector current 


Safe operating area TT USRANG CNED CONS GD CI SG SOE CS PEA OO sO 
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MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 11 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vogo - Collector-base voltage (| - =0) 250 V 

CEX Collector-emitter voltage (V ge=-1.5V) 250 V 
VoEo Collector-emitter voltage (| ,=0) 200 V 
Veso Emitter-base voltage (| (>=0) 7 V 
lo Collector current 20 A 
lom Collector peak current (t,=10 ms) 25 A 
I, Base current 4 A 
Prot Total power dissipation at T 44.225 °C 150 W 
Tetg Storage temperature -65to200 
iF Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM : 

B 
MECHANICAL DATA ‘ Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rinj-case  [nermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T..., =25°C unless otherwise specified) 


een [tn 


lcEO Collector cutoff V op=160V 
current (1 ,=0) 


loex Collector cutoff 
current 


Voe=250V  Vag=-1.5V 
Vop=250V  Vae=-1.5V 
T case= 125°C 


leBo Emitter cutoff 
current (|,=0) 


Vepo Emitter-base 
voltage 


(I, =0) 


Vee (sat) Collector-emitter I> =6A | 
saturation voltage I> =12A | 


saturation voltage 


DC current gain : Gc =6A V oe&= 20 
=12A V op=4V 10 


lsh Second breakdown V cop =30V t=1s s) A 
collector current Voep=140V t=I1s 0.15 A 
Transition frequency =1 
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Turn-on time lo =12A 


(fig. 2) V oc=150V 


Storage time 
(fig. 2) 


Fall time 
(fig. 2) 


Clamped E,,, 
Collector aurrent 
(fig. 1) 


le =12A 
Igo =-1.5A Voe=150V 


PIF HORRORS AN ARRAN AOR, MRR SRORLPNREE Ny ee SG nestTanaR, SRMAR I SA err 


lo, =1.5A 


* Pulsed: pulse duration =300 us, duty cycle <2% 
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Derating curves 


65 


ae ia 
eyes etre Medle) deg Si 
a a 
Bs 
Pia es | eee ial 
Se OE 
CaCl eee se) 
2 a an 
CCTs 
CACAO SS 
Ge et a 
a 
ial CEPCEr ers 


100 150: “Tpsen PC) 


== 
ee 
=m 
10 me Se eS at 
aii Stitt mati 
wa 
} Hull S55223S =S2 ii=aeess———>. ett ttt 
=a : Se 
rai per cca CO 
oo LTT I 
=e : 
Pomne 
ee 
7 LL 
== 
=| 
1073 al 


2 6 
10°75 10 


6 


Collector-emitter saturation voltage 
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DC current gain 
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Base-emitter saturation voltage Saturated switching characteristics 
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Fig. 1 - amped E, , test circuit 
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TEST CONDITIONS’ 
71Vz |-Vep | 2 2V 
Ic /Tp =8 


tp sadjusted for 
nominal I¢ 


Repzin 


Clamped reverse bias safe 


operating area 6.4021 


Ic i 1 ] 
Rs SE Se 2 ee 


(A) Session i 


Ee OB See Ae BI 
nn 

10" 2 4 6 8 2 4 68 4 6 8 
} 10 10’ Veg (clamp) (V) 


Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: YEG 
Voc =1Suv 


Vec -V 
Rc = cc —atsat) 10°000 


C Rc uF 
INPUT PULSE Ip} a 


pulse width =10 ps 
trate < 50ns I 
duty cycle-=1% B2 


MULTIEPITAXIAL PLANAR NPN 


PEN NR SOME CREED RRUETAR ATION SONEON EMAIL COURIER AENRANY BN NA ENE 


i 
i 
| 
fo 
i 


f 


» 
~ 
% 


f 
an 
i 


» 
F 


~— BUXTIN 


ae 
a é 


PR gre ME aD, 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 11N is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 


quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vcgo _—sCollector-base voltage (| -= 0) 

Voex Collector-emitter voltage (V ge=-1.5V) 
ceo. _—C Collector-emitter voltage (| ,= 0) 
EBO Emitter-base voltage (| >= 0) 

lo Collector current 

lom Collector peak current (t,= 10 ms) 

ls Base current 


Prot Total power dissipation at T ,a4¢<25°C 
Vai Storage temperature 
T, Junction temperature 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA 


Collector connected to case 
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THERMAL DATA 


R Thermal resistance junction-case max 1.17 °C/W 


th j-case 


ELECTRICAL CHARACTERISTICS (T ....= 25°C unless otherwise specified) 


Test conditions Min. Typ. Max. 
loEO Collector cutoff V cE= 130V 1.5 
current (1 ,=0) 
Voe=220V) Vege -1.5V 1.5 
Vog=220V) V p= -1.5V 6 
T case= 125°C 
lepo Emitter cutoff V EB 5V 1 
current (Il,= 0) 
Veo (sus). COllector-emitter lo =200MA 160 
sustaining voltage L= 25 mH 
7 


|_ =50mA 


loex Collector cutoff 
current 


m 
m 


A 
A 


VeBo Emitter-base 


voltage 
(lc=0) 
Voce (sat) Collector-emitter lo =8A lp =0.8A 03 06; V 
saturation voltage [> =15A lz =1.88A 06 1.5 
Vee(sat)) Base-emitter lo =15A lp =1.88A 1.4 1.8 
saturation voltage 
60 


hee* DC current gain lo =8A V coe= 2V 20 
lo =15A V ce= 4V 10 
l ib Second breakdown | VcE=30V t= 1s 5 
collector current Vop=140V t=1s 0.15 
f, Transition frequency | V o>e=15V lo =1A 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Turn-on time lo =15A lg, =1.88A 0.4 1.5 
(fig. 2) V og 30V 

t, Storage time 0.75 1.5 
(fig. 2) 

t; Fall time 0.14 0.5 
(fig. 2) 


Clamped E,), 
Collector current 


(fig. 1) 


lo =15A l31=-l po=1.88A 
Voc=30V 


* Pulsed: pulse duration = 300 us, duty cycle <2% 


Safe operating areas Derating curves 
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Thermal transient response 
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Base-emitter saturation voltage 
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Saturated switching characteristics 


BR a a a 
i 


Ln ea 
Sa a SAO AE 


ia 
== 
| 
a 
|| 
ial 
# 


ae Sirs 
IAN 


Saturated switching characteristics 
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Fig. i= Clamped E, ,, test circuit 
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TEST CONDITIONS 
7V = |-Vgg| >= 2V 
Ic [} B =8 


sadjusted for 
nominal Ic 


Regpzin 


Clamped reverse bias 
safe operating areas 
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Fig. 2 — Switching times test circuit 
(Resistive load) 


TEST CONDITIONS: Vec 

Vcc = 30V 

gece Nec _-Yce(sat) 10000 
C Ic Rc pF 
INPUT PULSE ley ale 
pulse width =10 us eae 
tr,t¢< 50ns 

rilf Igo + 


duty cycle =1% 


MULTIEPITAXIAL PLANAR NPN 


CA A IO Oy OA Oe 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 12 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 


quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vogo Collector-base voltage (1 -=0) 


Vcex  Collector-emitter voltage (V ge=-1.5V) 


VoEO Collector-emitter voltage (1 ,=0) 


Vego  Emitter-base voltage (!,~=0) 
Collector current 


lo 

Lom Collector peak current (t,=10 ms) 

lp Base current 

Prot Total power dissipation at T ,,,,<25°C 


Storage temperature 
Junction temperature 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA 


Collector connected to case 
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300 V 

300 V 

250 V 

7 V 

20 A 

25 A 

4 A 

150 W 

-65 to 200 °C 
200 °C 


Dimensions in mm 
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THERMAL DATA 
Rinj-case 4 !hermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T ...,, 


Test conditions | Min. Typ. Max. 


loEO Collector cutoff V cp =200V 
current (1 ,=0) 


loEx Collector cutoff Vop=S00V =Vge=-1.5V 
current T case 125°C 


= 25°C unless otherwise specified) 


1.5]1mA 


leBo Emitter cutoff V ep=5V 
current (1, =0) 


— 
(o>) o1 
3 


m 
| 
on 
=) 
= 
> 
- 
3 3 


VcEo (sus) "COllector-emitter I> =200mA 250 
sustaining voltage 


—_k 


VeRo Emitter-base 
voltage 


(lo =0) 
Voce sat)” Collector-emitter lo =5A l5 =0.5A 0.22 1 
saturation voltage I> =10A l_ =1.25A 0.5 1.5 


Veesat)” Base-emitter lc =10A |, =1.25A 
saturation voltage 


hee* DC current gain lo =5A V op=4V 20 
fo 


— 
DO 
ie) 
— 
oi 


o 
=) 


I. Second breakdown V op =30V t=Is 5 
collector current Vcoe=140V t=Is 0.15 
fr Transition frequency | |> =1A V coE=15V MHz 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


cece nn 
Tae Turn-on time I> =10A lp, =1.25A 0.28 1 
(fig. 2) V oc=150V 
t. Storage time 2 
(fig. 2) 
t, Fall time 0.23 0.5 
(fig. 2) 
Clamped E,,, 


Collector eurrent 
(fig. 1) 


lo =10A 1g, =1.25A 
leo =-1.25A Vo g=150V 


V clamo=250V 
L=500uH 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas Derating curves 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Fig. 1 - Clamped E, , test circuit 


SOV 


TEST CONDITIONS 
v= Yap] 22¥ 
Ic [} B =8 


tp =adjusted for 
nominal Ic 


Rep=!a2° 
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Clamped reverse bias 
safe eetoree areas 


Q 
u 10"Veg(clamp) (Vv) 


Fig. 2 — Switching times test circuit 
(resistive load) 


V, 
TEST CONDITIONS. cc 
Vcc =150V 
_ “ec “Yce(sat) 10000 
I¢ RC Tr HF 
INPUT PULSE Ip) 
pulse width =10 ps wren 
trity < SOns les tO 
duty cycle =1%. B2 
S-3686 


 BUXIB 
MULTIEPITAXIAL MESA NPN. 


HIGH VOLTAGE POWER SWITCH 


The BUX 18 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vege = 0) 400 V 
Vcer Collector-emitter voltage (Ree < 100Q) 390 V 
Vceo Collector-emitter voltage (lp = 0) 325 V 
Vepo Base-emitter voltage (ic = 0) 7 V 
Ic Collector current 15 A 
lom Collector peak current (tp <10ms) 20 A 
lp Base current 3 A 
Prot Total power dissipation at Tcase 25°C 150 WwW 
T stg Storage temperature —65 to 200 °C 
T; Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rthj-case !hermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T.2;. = 25°C unless otherwise specified) 


Ices Collector cutoff Voce = 400V 
current (Vee = 0) Voce = 400V Tease = 125°C 


IcEO Collector = Voce = 260V 15 
current (lp = 

leBo Emitter aaa Ves = 
current (Io = 


Vceo (sus), Collector-emitter | Ic = 100mMA 
sustaining voltage 


(Ip = 0) 


Voce (saty’. Collector-emitter lc = 4A lp = 0.8A 
saturation voltage | Io, = 8A lp = 1.6A 


0.8 
1.5 
VBE (sat). Base-emitter lc = 8A lp = 1.6A 1.5 
saturation voltage 
15 60 
8 


Nee* DC current gain ‘ = 4A Voce = 4V 
lo = 8A Vee = 4V 
Transition = Voge = 15V 
frequency = ‘ont 
ton Turn-on time lr = 8A lpi = 1.6A 
Voc = 150V 


ts Storage time 
= —lpo = 1. 
ty Fall time me - ey ia 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
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lc = 8A 
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Bux 
MULTIEPITAXIAL MESA NPN ~~~ 


HIGH VOLTAGE POWER SWITCH 


The BUX 14 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications 


ABSOLUTE MAXIMUM RATINGS 


Vces Collector-emitter voltage (Vge = 0) 450 V 
Vcer Collector-emitter voltage (Ree = 1000) 440 V 
Vceo Collector-emitter voltage (lg = 0) 400 V 
Vepo Base-emitter voltage (Io = 0) 7 V 
Io Collector current 10 A 
lom Collector peak current (tp <10ms) 15 A 
Ip Base current 2 A 
Prot Total power dissipation at Tease =25°C 150 W 
T stg Storage temperature —65 to 200 °C 
T; Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM . 
8 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rtnj-case Thermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,.,;-. = 25°C unless otherwise specified) 


Ices Collector cutoff Voce = 450V 
current (Vge = 0) Voce = 450V Tease = 125°C 


IcEo iss a Voce = 320V 1.5 
current ( 

leBo Emitter nee en = 7V 
current (Ic = 


VcEo (sus) Collector-emitter = 100mA 
sustaining voltage 
(Ip = 


Vce (sat). Collector-emitter Ic = 3A lp = 0.6A 
saturation voltage | Ic = 6A lg = 1.2A 


Vee (sat) Base-emitter Ic = 6A Ip = 1.2A 
saturation voltage 


Nee* DC current gain IF = 3A Voce = 4V 15 60 
lc = 6A Voce = 4V 8 
fr Transition l= 1A Voce = 15V 
frequency f = 10MHz 
toa Turn-on time lo = 6A lpi = 1.2A 1.4 
Voc = 150V 


ts Storage time lc =6A Ip, = —Igo = 1.2A 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
430 


MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 20 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 
Strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vego _—Collector-base voltage (! -=0) 160 V 
cex  Collector-emitter voltage. (Vz- = -1.5 V) 160 V 
VocEO Collector-emitter voltage (1 ,=0) 125 V 
ERO Emitter-base voltage (| > =0) 7 V 
lo Collector current 50 A 
lom Collector peak current (tp=10 ms) 60 A 
lp Base current 10 A 
Prot Total power dissipation at T cas— <25 °C 350 W 
Tag Storage temperature -65to200 CC 
iF Junction temperature 200 CF 

INTERNAL SCHEMATIC DIAGRAM C 

BO— 

€ 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
Modified TO-3 
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THERMAL DATA 


Punseaie Thermal resistance junction-case max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS Gece = 25°C unless otherwise specified) 


| Parameter | Testeonditions conditions | Min. Typ. Max. | Min. Typ. Max. Max.| Unit 


Collector cutoff ae OOV mA 
current (| ,=0) 
Collector cutoff Voe=160V Vee=-1.5V 
current T case= 125°C 
Vop=160V  Vae=-1.5V 12 | mA 


Emitter cutoff Ve_p=5V 
current (|, =0) 


Veo (sus) "Collector-emitter l— =200mA 125 V 
sustaining voltage 
Emitter-base l_ =50mA 7 V 
voltage 
(1, =0) 
Vee (sat)" Collector-emitter lo =25A =2.5A 0.3 0.6 
saturation voltage I> =50A é =5A 0.55 1.2 
Vee(sat) Base-emitter I> =50A 
saturation voltage 
. 60 


DC current gain lo =25A V cp=2V 
| C =50A V ce=4V iG 
Isp Second breakdown | Vce=40V = me 
collector current V op =20V A 


f; Transition frequency | Vop=15V 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


ts Turn-on time I> =50A lp, =5A 0.4 1.5] us 
(fig. 2) Voc=60V 


t. Storage time 
(fig. 2) 
lo =50A | B1 =5A 
t, Fall time eek, Ngee BOM US 
(fig. 2) 
Clamped E,, 


Collector current 
(fig. 1) 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas Derating curves 
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Collector-base capacitance Clamped reverse bias 
oe a oRetaune areas 
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Fig. 1 — Clamped E, , test circuit Fig. 2 — Switching times test circuit 


(resistive load) 


TEST CONDITIONS: Vcc 
TEST CONDITIONS 
Voc = 60V 
7V > |-Vap| > 2V Sey 
Ic [| B= Rc= CC CE(sat) 10°000 
I¢ "Re uF 
INPUT PULSE Ip, ae 
ica a ea pulse width =10 us —>—O 
t tf = 50ns 
2 mel r las £0 
Rep duty cycle =1%, B2 
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MULTIEPITAXIAL PLANAR NPN 


BUX21 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 21 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 
metal case, intended for use in switching and linear applications in military and indu- 


strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vopo _— Collector-base voltage (| -=0) 

CEX Collector-emitter voltage (Veg = -1.5V) 
VoEO Collector-emitter voltage (| ,=0) 

EBO Emitter-base voltage (| ,>=0) 


le Collector current 

lom Collector peak current (t,=10 ms) 

lp Base current 

Prot Total power dissipation at T ,a5, <25°C 
T stg Storage temperature 

T, Junction temperature 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA 


Collector connected to case 
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-65 to 200 
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Dimensions in mm 


Modified TO-3 
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i. BUX21 
; 5 


THERMAL DATA 


Rinj-case 4 Thermal resistance junction-case | max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS (T .., =25°C unless otherwise specified) 


Parameter | Testconditions conditions Min. | Min. Typ. Max. | Min. Typ. Max. | Unit 


lcEO Collector cutoff V ae 60V mA 

current (| ,=0) 

Collector cutoff Vop=250V Ve=-1.5V 

current T case= 125°C 

V op =250V V pe=- 1. 5V 12 mA 

leBo Emitter heen Vep=5V 

current ( 
Veo (sus) * Collector-emitter |, =200mA 

sustaining voltage 


Vepo Emitter-base |_ =50mA 
voltage 
(1, =0) 


saturation voltage ig ae te cae* =25A 


V pe(sat) Base-emitter | C =25A =3A 1.2 1.5 
saturation voltage 
DC current gain V op=2V 60 

Vcp=4V 
Second breakdown coed t=1s A 
collector current V cp =20V t= 1s ie A 
Transition frequency Neca ty lo =2 MHz 
=10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Turn-on time 
(fig. 2) 


Storage time 
(fig. 2) 


lo =25A 
| B2 =-3A 


Fall time 
(fig. 2) 


Clamped E, 4, 
Collector current 


(fig. 1) 


=25A 
Voo=100V 


| B1 =3A 


| B1 =3A 
V oc=100V 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas 
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Derating curves 
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BUX21 


Base-emitter saturation voltage 
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Saturated switching characteristics 
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Transition frequency 
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Fig. 1 —-Clamped E,,, test circuit 


S0V 
O) 


TEST CONDITIONS: 
7¥2 |-Vep| 2 2v 
Ic /Ig =8 


tp sadjusted for 
nominal Ic . 


Rep=In 


Clamped reverse bias 
safe operating areas bones 


am 
6 SS 0 ee ee 
=a ie CIRCUIT OF FIG. 1114 


| 
PHIL 


Fig. 2 — Switching times test circuit 
(resistive load) 


TEST CONDITIONS: Lek 
Vcc =100V 


Vv -V 
Rc= _CC "CE(sat) 10'000 


I¢ Rc pF 
INPUT PULSE Ip, ale 


pulse width = Sys ae, 
tr r] t¢ < SOns 
duty cycle =1% 
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MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 
The BUX 22 is a silicon multiepitaxial planar NPN transistor in modified Jedec TO-3 


metal case, intended for use in switching and linear applications in military and indu- 
Strial equipment. 


ABSOLUTE MAXIMUM RATINGS 


Vepo _— Collector-base voltage (| -=0) 300 V 
Vex Collector-emitter voltage (V pe=-1.5V) 300 V 
CEO Collector-emitter voltage (| ,=0) 250 V 
VeBo Emitter-base voltage (| -=0) 7 V 
le Collector current 40 A 
lom Collector peak current (t,=10 ms) 50 A 
lp Base current ’ 8 A 
Pree Total power dissipation at T,,,, <25°C 350 W 
Tog Storage temperature -65to200 TC 
T; Junction temperature 200 TC 

INTERNAL SCHEMATIC DIAGRAM é 

B 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
Modified TO-3 
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THERMAL DATA 


Rinj-case 4 Thermal resistance junction-case max 0.5 °C/W 


ELECTRICAL CHARACTERISTICS(T ..,, =25°C unless otherwise specified) 


loEO Collector cutoff V ce=200V 
current (| ,=0) 


Min. Typ. Max. 


Vce=300V  Vag=-1.5V 
T cace= 125°C 
V oe=300V VV gge=-1.5V 


Collector cutoff 
current 


12 


leBo Emitter cutoff V ca=5V 
current (|, =0) 


Veo (sus) "Collector-emitter l> =200mA 250 
sustaining voltage 


Vepo Emitter-base 
voltage 


I 
© 
3 
> 
3 3.3 3 
<<] <| <| 3/23] 2]8 


(1, =0) 
Voce (saty” Collector-emitter lo =10A |, =1A 02 1 
saturation voltage I> =20A l_, =2.5A 0.321.5 


Vee(saty” Base-emitter lo =20A l_ =2.5A 1.1 1.5 
saturation voltage 

hee* DC current gain lo =10A V ce=4V 20 60 
lo =20A V ce=4V 10 

ls Second breakdown | Vce=140V t=T1s 0.15 

collector current Vcoe=20V =t=Is 17.5 

fy Transition frequency | |¢ =2A V cp=15V 10 MHz 

f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter Test conditions Min. Typ. Max. 


Turn-on time lo =20A lp, =2.5A 0.221.3 


t, Storage time 2 
(fig. 2) 


Las eo: a 
t; Fall time Beer etranre 0.170.5 
(fig. 2) 
Clamped E,,, = 25 
Collector eurent L 
(fig. 1) 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas Derating curves 
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Collector-base capacitance Clamped reverse bias safe 
operating areas 
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a E t circuit Fig. 2 — Switching times test circuit 
Fig. 1 — Clamped E,, test circui (resistive load) 


TEST CONDITIONS: Yee 
TEST CONDITIONS Vec =100V 
7V > |-Vgg | > 2v an = Co WNCetsat) 101000 
Ic /Ip =8 c Ic Rc a5 uF 
INPUT PULSE ts; 
tp madusted siee pulse width= Sys ee 
nomina Cc t rts < 50ns 
Rep? duty cycle =1% B2 
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8 BUXAD 
MULTIEPITAXIAL PLANAR NPN | 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 40 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vcpo __— Collector-base voltage (1 -= 0) 160 V 
Vcex  Collector-emitter voltage (V se= -1.5V) 160 V 
VoEO Collector-emitter voltage (1 ,= 0) 125 V 
Vepo Emitter-base voltage (1 ~>=0) 7 V 
le Collector current 20 A 
lom Collector peak current (tp= 10ms) 28 A 
lp Base current 4 A 
Pi Total power dissipation at T ,4,,<25°C 120 W 
T stg Storage temperature -65to200 °C 
qT, Junction temperature 200 °C 

INTERNAL SCHEMATIC DIAGRAM é 

B 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


R Thermal resistance junction-case max 1.46 °C/W 


th j-case 


ELECTRICAL CHARACTERISTICS (T ...,= 25°C unless otherwise specified) 


loo Collector cutoff V oe=100V 
current (I ,=0) 


Min. Typ. Max. 


= a | 3 


T case= 125°C 
Vor=160V Vge=-1.5V 


loex Collector cutoff 
current 


lego Emitter-cutoff V ep=5V 
current (|,>=0) 


V ceo (sus) *Collector-emitter |, =200mA 495 
sustaining voltage 


V eRo Emitter-base l_ =50mA 7 
voltage 
(1¢= 0) 
Ve sat)” Collector-emitter lg =10A lp =1A 0.6 1.2 
saturation voltage I> =15A lp =1.88A 0.9 1.6 
Vee (sat) Base-emitter lo =15A lg =1.88A At. 2 


saturation voltage 


hee* DC current gain lc =10A V op=4V 15 
lop =15A V cop=4V 8 
ls /b Second breakdown V op =30V t=1s 
collector current V op=50V t=1s 
f; Transition frequency | | =1A V op= 15V 
f = 10MHz 


* Pulsed: pulse duration = 300 us, duty cycle <2%. 
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Turn-on time 
(see fig. 2) 


Storage time 
(see fig. 2 
Fall time 
(see fig. 2) 


Safe operating areas 
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DC current gain 


Thermal transient response 
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Base-emitter saturation voltage 
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Fig. 1 — Clamped E. ptest circuit 


50V 
O 


TEST CONDITIONS: 
7V = |-Veg| = 2V 
Ic /1p =8 


tp sadjusted for 
nominal I¢ 


Rep=in 


Clamped reverse bias safe 
operating areas 
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Fig. 2 —Switching times test circuit 
(resistive load) 


TEST CONDITIONS: Vec 


Voc = 30V 


pe WCC “YCE(sat) 
c Ic Rc 
INPUT PULSE 
pulse width =10 us 
trst¢ << 50ns 
duty cycle =1%, 
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~ BUX4I 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 41 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se, intended for use in switching and linear applications in military and industrial e- 


quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vcro __— Collector-base voltage (I -=0) 

Vcex _- Collector-emitter voltage (V pe=-1.5V) 
VoEO Collector-emitter voltage (| ,=0) 

Vepo Emitter-base voltage (| -=0) 

lo Collector current 

lom Collector peak current (t,=10 ms) 

lp Base current 


Prot Total power dissipation at T,,,.<25 °C 
Taig Storage temperature 
iF Junction temperature 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA 


Collector connected to case 
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C-0122 
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Dimensions in mm 


TO-3 
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THERMAL DATA 


Pinjease Thermal resistance junction-case max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T ..... =25°C unless otherwise specified) 


Test conditions | Min. Typ. Max 


loEO Collector cutoff V op =160V 
current (| ,=0) 


loex Collector cutoff Vop=250V V p=-1.5V 
current T case= 1 25°C 
Vop=250V V2 =-1.5V 


3] B/E 
> > 


ok 


leBo Emitter cutoff Vep=5V 
current (1,=0) 


3 
> 


Po 
> 
oo 
O 0 
co 
@ ho 


VcEo (sus) *Collector-emitter lg =200mA 200 
sustaining voltage 


Emitter-base |_ =50mA 7 
voltage 
(lo =0) 
Vice (sat) * Collector-emitter lo =5A Il, =0. 
saturation voltage lc =8A Il, =1 
Veesat)” Base-emitter lo =8A Il, =1A 1.35 2 


saturation voltage 
hee* DC current gain lo =5A V og=4V 15 45 
I, =8A V op=4V 8 
Ist Second breakdown | Vcoe=30V t=1s 4 
collector current Voce=135V t=I1s 
f, Transition frequency | |o =1A V ce= 
f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter 


Turn-on time 
(fig. 2) 


Storage time 
(fig. 2) 


Fall time 
(fig. 2) 


Clamped E, 4, 
Collector current 
(fig. 1) 


* Pulsed: pulse duration =300 ps, duty cycle <2% 


safe operating areas 
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Derating curves 
G-3665 
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0 Vee (clamp) (A) 
Fig. 1 — amped E, , test circuit Fig. 2 — Switching times test circuit 
(resistive load) 
50V 
tp | | 500 uH TEST CONDITIONS: ec 
TEST CONDITIONS Voc =15u¥ 
7V > |-Vgag| 2 2V Gs Voc -Yce(sat) : 101000 
Ic /Ip =8 Ic Cc T uF 
j INPUT PULSE Ip} 
tp sadjusted for emp pulse width =10 ps ee 
nominal I¢ Ip tryt¢ < 50ns lo-—~t-O 
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BUX41N 
MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 


The BUX 41Nis a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 
se intended for use in switching and linear applications in military and industrial equi- 
pment. 


ABSOLUTE MAXIMUM RATINGS 


Vogo Collector-base voltage (| -=0) 220 V 
Voex Collector-emitter voltage (V pe=-1.5V) 220 V 
Vceq -— Collector-emitter voltage (1 ,=0) 160 V 
VeBo Emitter-base voltage (1 ,>=0) 7 V 
le Collector current 18 A 
lom Collector peak current (tp,=10ms) 25 A 
lp Base current 3.6 A 
Pies Total power dissipation at T ,.,,<25°C 120 W 
ire Storage temperature -65to200 °C 
T Junction temperature 200 TC 

INTERNAL SCHEMATIC DIAGRAM ; 

B 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rinj-case | Thermal resistance junction-case max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T ..., =25°C unless otherwise specified) 


loco Collector cutoff V cop =130V 
current (1,=0) 


Collector cutoff Vop=220V Va =-1.5V 
current T case 125°C 


leo Emitter cutoff V ep=5V 
current (1,=0) 

Veo (sus) *Collector-emitter l¢ =200mA 160 
sustaining voltage 

VeBo Emitter-base |. =50mA 

voltage (Il>=0) . 


Min. Typ. Max. 


| 3]e 
> > 


1 


3 
> 


|" 
> 


Voce (saty” Collector-emitter lo =8A lg =0.8A_ |. 0.5 1.2 
saturation voltage lo =12A lg, =1.5A 0.75 1.6 
saturation voltage 

45 


hee* DC current gain I> =8A V op=4V 15 
lsh Second breakdown Vop=S0V =0t =Is 

collector current Voe=100V t=is 0.27 

f; Transition | Cc =] A. V cE=! 5V 

frequency f =10MHz 
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ELECTRICAL CHARACTERISTICS (continued) 


Turn-on time lo =12A lp, =1.5A 0.35 1.3] us 
(fig. 2) Vne=30V 


Storage time 


(fig. 2) lo =12A 
| gi=-| go=t.5A 
Fall time 
(fig. 2) 
Clamped E, 4, 


Collector current 
(fig. 1) 


* Pulsed: pulse duration =300 us, duty cycle <2% 


Safe operating areas Derating curves 
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Base-emitter saturation ai Saturated switching characteristics 
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Collector-base capacitance Clamped reverse bias safe 
oer operating areas Pee 
CcBO . SS ee 
6 ee ee ee 
oe Hi (Ay 00 a co 
eit LL 
: TTT et ze a 0 
bis " alll 
tt at SE Pee 
He Bn ~E [| Titi ae 
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é Ses aeeecii co ocrateememeerc Nr a | | 
SSS sgpermcee [ecu 
st TH ; = eet 
er 
| ee ‘ESE en 
aii wi | Sinai milli 
- eee 10" 2 6 6 ~ 6 68 2420 6 6 8 
1 02 me OD 1 102 YCE (clamp (V) 
Fig. 1 — amped E, , test circuit Fig. 2 — Switching times test circuit 


(resistive load) 


TEST CONDITIONS: SCG 
TEST CONDITIONS: Vec = 30V 
V> |-V 2V : 
7V > |-Vep| > Bede Yec ~Yce(sat) 10°000 
Ic /1p =8 ce Ic Rc ia 
INPUT PULSE Ip, 
sadjusted for pulse width =10 ps See 
nominal Ic 
‘ a trates 50ns lao —s-0 
BB= duty cycle =1% 82 
$-3692 
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MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTOR 
The BUX 42 is a silicon multiepitaxial planar NPN transistor in Jedec TO-3 metal ca- 


se, intended for use in switching and linear applications in military and industrial e- 
quipment. 


ABSOLUTE MAXIMUM RATINGS 


Vcpo _- Collector-base voltage (| -=0) 300 V 
Voex Collector-emitter voltage (V pe=-1.5V) 300 V 
VoEo Collector-emitter voltage (1 ,=0) 250 V 
VeRo Emitter-base voltage (| > =0) 7 V 
lo Collector current 12 A 
lom Collector peak current (t p= 10ms) 15 A 
lb Base current 2.4 A 
Prot Total power dissipation at T ,.4_. 25°C 120 W 
Weg Storage temperature -65to200 
iF Junction temperature 200 TC 
INTERNAL SCHEMATIC DIAGRAM c 
B 
E 
MECHANICAL DATA Dimensions in mm 
Calieeis: connected to case 
TO-3 
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BUX42 


THERMAL DATA 


Rinjcase Thermal resistance junction-case max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T ...., =25°C unless otherwise specified) 


ee Coe 
loEO Collector alr V cop =200V 1} mA 
current (| ,= 
Collector cutoff Vop=300V Vp=-1.5V 
"current T case 125°C 
case 
V cp =300V V pe=- |. 5V 5 
leBo Emitter cutoff V ep=5V 1] mA 
current (1, =0) 
Veo (sus) COollector-emitter I> =200mA V 
sustaining voltage 
Emitter-base |_ =50mA 


voltage 
(1, =0) 


Vee (sat) Collector-emitter lo =4A ls 
saturation voltage I> =6A lp 


Viee(sat)” ~Base-emitter 
saturation voltage 


hee* DC current gain I> =4A V op=4V 15 45 
| C =6A V cE=4V 8 : 


Second breakdown Vaasa =1s 0.15 A 
collector current V op=30V =1s 4 A 


f; Transition frequency | |, =1 V op=15V MHz 
f FTOMHz 
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ELECTRICAL CHARACTERISTICS (continued) 


t, Storage time 
(fig. 2) 
t, Fall time 
(fig. 2) 


Clamped E,,, 
Collector current 
(fig. 1) 


Turn-on time lp, =0.75A 0.23 1 
(fig. 2) a =150V 


| Cc = 
leo =-0.75A Vog=150V 


Viggen =250V 
L=500uH 


| 51 =0.75A 


* Pulsed: pulse duration =300 us, duty cycle =2% 


Safe operating areas 
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VBE(sat) 


Base-emitter saturation voltage 
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Saturated switching characteristics 


G-3941 
RD NT ES CEES DE a 


(1S) (8 et ee 


ares fe oe ed 
aaa Cee) aa Ce ea ee (Ee 
nsec Rm a es re eer) Nica) 
SS ee eee 
ennai ee ees 
hee =8 fa =< 
STS 
1 eS aeeen as am 
ee ae ES a ee Ce 
a a ee ee es ee 
be ee eae ed 
Eee eae ees (eel Ge 
ae es ee a eS 
Caen eee a a 2 al 
ee ee 
ot | LLU 


oe a 


BPA IE ORIEL SERA OOL OLLIE LOPE LEPINE PELL SLE CAL MOODLE RENAN, PET 


| 

i . g 

. a py Na ; 
7 x 3 

1 i 
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Collector-base capacitance Clamped reverse bias 
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) Ht HH 0 


a 
3 


[|] 


. iim ai 
7 1 1 10? Vce(clamp)(v) 
Fig. 1 —Clamped E,,, test circuit Fig. 2 —Switching times test circuit 


(resistive load) 


500 yH V 
# TEST CONDITIONS: CC 
TEST CONDITIONS Vee =150V 
7V> |-Ves | 2 4V _ Vec -VcE(sat) 10°000 
Velamp INPUT PULSE IB 
tp sadjusted for pulse width =10 ys noe 
nominal I¢ trat¢ < 50ns Igy +? 
Repti duty cycle =1% 
53-3086 
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_ BUX43 
MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BUX 48 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Vces  Collector-emitter voltage (Vge = 0) 400 V 
Vcer Collector-emitter voltage (Rge < 1000) 360 V 
Vceo Collector-emitter voltage (Ig = 0) 325 V 
Veso Emitter-base voltage (Ic = 0) 7 V 
lo Collector current 10 A 
lom Collector peak current (t, <10ms) 12 A 
Ip Base current 2 A 
Prot Total power dissipation at Tease <25°C 120 W 
T stg Storage temperature —65 to 200 °C 
T; Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM é 
8B 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to case 
87™3* 17 
|] KS 
g 
TO-3 
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THERMAL DATA 


Rthj-case  |hermal resistance junction-case max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T..5. = 25°C unless otherwise specified) 


Ices Collector cutoff Voce = 400V 
current (Ve = 0) Voce = 400V Tease = 125°C 


IcEO Collector aay Voce = 260V 
current (lg = 


1 

5 

leBo Emitter ean Ves = 1 
current (Io = 

1 

1.6 


VcEo (sus), COllector-emitter lb = 100mMA 
sustaining voltage 
(Ig = 0 


Voce (sat). Collector-emitter lc = ie = 0.375A 
saturation voltage | Ic = Ip = 1A 


Vee (sat)’ Base-emitter lc = 5A Ig = 1A 
saturation voltage 
DC current gain Ic = 3A Voge = 4V 
lo = 5A Voce = 4V 
fr Transition Ilr = 1A Voge = 15V 
frequency f = 10MHz 


Ilo = 5A lp4 =1A 


Voc = 150V 
ts Storage time l=5A |e =—Igo = 1A 
Voc = 150V 


ts Fall time 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
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HIGH VOLTAGE POWER SWITCH 


The BUX 44 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Vge = 0) V 
Vcer Collector-emitter voltage (Ree < 1000) 440 V 
Vceo Collector-emitter voltage (lp = 0) 400 V 
Vespo Emitter-base voltage (Ic = 0) 7 V 
lo Collector current 8 A 
lom Collector peak current (tp <10ms) 10 A 
lp Base current 1.6 A 
Prot Total power dissipation at Tgase S25°C 120 W 
T stg Storage temperature —65 to 200 °C 
T; Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rihj-case Thermal resistance junction-case max 1.46 °C/W 


ELECTRICAL CHARACTERISTICS (T.2se = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max. 

Ices Collector cutoff Voce = 450V 1 
current (Vge = 0) Voce = 450V Tease = 125°C 5 

IcEO Collector cutoff Voce = 320V 1 
current (lg = 0) 

leBo Emitter cutoff Ven = /7V 1 
current (Ic = 0) 


VcEo (sus) Collector-emitter lc = 100mA 
sustaining voltage 
(Ip = 0) 


Vee (sat). Collector-emitter lc = 2A lp = 0.25A 
saturation voltage | Ic = 4A lp = 0.8A 


Vee (sat) Base-emitter Ic = 4A Ip = 0.8A 
saturation voltage 
Nee* DC current gain Ic = 2A Voce = 4V 10> -, 45 
Io = 4A Voce = 4V 8 
fy Transition Ill = 1A Voce = 15V 
frequency f = 10MHz 
15% Turn-on time Ill = 4A lp = 0.8A 1 
Voc = 150V 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
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MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The BUX 46 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal 
case, intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Vces  Collector-emitter voltage (Vge = 0) 850 V 
Vcer Collector-emitter voltage (Ree < 100) 850 V 
Vceqo collector-emitter voltage (Ip = 0) 400 V 
Veso Emitter-base voltage (Ic = 0) 7 V 
Io Collector current 5 A 
lp Base current 3 A 
Prot Total power dissipation at Tease <25°C R5 W 
T stg Storage temperature —65 to 175 °C 
Junction temperature 175 7 @ 
INTERNAL SCHEMATIC DIAGRAM : 
8 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rihj-case = !hermal resistance junction-case max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 


Ices Collector cutoff Voge = 850V 100 
current (Vee = 0) Voce = 850V Tease = 125°C 1 
IceER Collector cutoff Voce = 850V 300 
current (Ree $100)! Voce = 850V Tease = 125°C 2 


lEBo Emitter cutoff Ven = 7V 
Current (Ic = 0) 


VcEo (sus) Collector-emitter lc = 100mMA 
sustaining voltage 


(Ip = 0) 


Voce (saty’ Collector-emitter Ic = 2.5A lp = 0.5A 
saturation voltage | Il. =3.5A Ip = 0.7A 


VBE (sat) Base-emitter Ic = 2.5A lp = 0.5A 1.3 
saturation voltage 


t, Storage time 
ty Fall time 


“ Pulsed: pulse duration = 300us, duty cycle <2%. 
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Io = 2.5A Voc = 150V 
Ip1 = —lpo = 0.5A 


HIGH VOLTAGE POWER SWITCH 


The BUX 80 is a silicon multiepitaxial mesa NPN transistor in Jedec TO-3 metal case, 
particularly intended for converters, inverters, switching regulators and motor control 


systems applications. 


ABSOLUTE MAXIMUM RATINGS 


Voes Collector-emitter voltage (V g-= 0) 

CER Collector-emitter voltage (R pe¢= 502) 
VcEo Collector-emitter voltage (| ,= 0) 
Vepo Emitter-base voltage (| >= 0) 


lo Collector current 

lom Collector peak current 

ls Base current 

Prot Total power dissipation at T .,,. <40°C 
T stg Storage temperature 

T, Junction temperature 


INTERNAL SCHEMATIC DIAGRAM ‘ 


MECHANICAL DATA 


Collector connected to case 
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THERMAL DATA 


R Thermal resistance junction-case max 1.1. °C/W 


th j-case 


ELECTRICAL CHARACTERISTICS (T ...,= 25°C unless otherwise specified) 


Min. Typ. Max. 


logs Collector cutoff V ce=800V 

current (V,-=0) Vcoe=800V T Ga5g= 125°C 
lepo Emitter cutoff V ep=10V 

current (1,>=0) 


VcEo (sus) " Collector-emitter 
sustaining voltage 


(1 ,=0) 


l> =100mA 400 


a 
io) o- 


VoceER(sus) * Collector-emitter 
sustaining voltage 
(Ree=502) 


lo =100mA 


Vee sat)” Collector-emitter \, = 
saturation voltage ic a lz = 


saturation ee lp 


DC current gain lo =1.2A  Vop=5V 
Turn-on time =5A lp, =1A 
VP = 250V 


Storage time c = lp, =1A 
| 0 a V cc=250V 
Fall time ve =5A lp, =1A 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Safe operating areas 
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Derating curves 
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Transient thermal response 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 


Clamped reverse bias 
safe operating areas 
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400 Vee (clamp)\V) 


Saturated switching characteristics 


1 2 4 6 


Clamped E, ,, test circuit 


TEST CONDITIONS: 


VBE of f= -5V 
Ic /ig =5 


tp =adjusted for 
nominal Ic 


Rep=1 a 


483 


TR EAA AOE SRERETIRRE WE WRENN GRR ARUN AO ge Mn Nene an ene 5 


Sf) BUX84 


z 
& 
ae 
é a ~* 
‘ . is 
& xs t 
Pe 
$ "a, x 
i 
i 


vo) EISSN MULTIEPITAXIAL MESA NPN 


i 
oe 


ADVANCE DATA 


HIGH VOLTAGE SWITCH 
The BUX84, and BUX84A are multiepitaxial mesa NPN transistors, intended for use in 


converters inverters, switching regulators, motor control system and switching applications. 
They are mounted in Jedec TO-220 plastic package. 


ABSOLUTE MAXIMUM RATINGS 


Voces Collector-emitter voltage (Vg = 0) 800 V 
VecEo Collector-emitter voltage (1, = 0) 400 V 
le Collector current 2 A 
lom Collector peak current 3 A 
lp Base current 0.75 A 
Prot Total power dissipation at Tease < 25°C 40 W 
Tike Storage temperature -65 to 150 ze 
T, Junction temperature 150 °C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c- 0132 TO-220 


10/84 484 
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THERMAL DATA 


Rth jase Thermal resistance junction-case max 3.125 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,-. = 25°C unless otherwise specified) 


lcEs Collector cutoff Vee = rated Voces mA 
current (Vp- =0) | at Tose = 125°C mA 


0.2 
1.5 
le =0.3A lp =30mA 
for BUX84 15] V 
for BUX84A 08} V 
lc =1A lp =0.2A 
for BUX84 3 V 
for BUX84A 1 V 
Vee (at).  Base-emitter le =1A Ip =0.2 1.1] V 
saturation voltage 
Vceo (sus) Collector-emitter le =100mMA L=25mH V 
sustaining voltage 
f+ Transition frequency] Iq =0.2A Vee = 10V 20 MHz 
(f = 1MHz) 
es 


ton Turn on time 


lEBo Emitter cutoff 
current (I; = 0) 


Collector emitter 
saturation voltage 


* 
Vee (sat) 


le =1A Vec = 250V 


te Storage time 
lp =0.2A -lp =0.4A 


ty Fall time 


* Pulsed: pulse duration = 300us, duty cycle <2% 
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aoa MULTIEPITAXIAL MESA NPN 


ADVANCE DATA 


HIGH VOLTAGE FAST SWITCHING 


The BUX98 and BUX9B8A are silicon multiepitaxial mesa NPN transistors in Jedec TO-3 
metal-case intended for use in switching and industrial applications from single and three- 
phase mains operation. 


ABSOLUTE MAXIMUM RATINGS BUX98A 


Collector-emitter voltage (Ree = 1082) 


Veces Collector-base voltage (Vpe = 0) 1000V 

VcEO Collector-emitter voltage (Ig = 0) 450V 

VeBO Emitter-base voltage (I- = 0) 7V 

le Collector current 30A 

lom Collector peak current (tp < 5ms) 60A 

lop Collector peak current non rep. (tp < 2Ops) 80A 

lp Base current 8A 

lem Base peak current (tp < 5ms) 30A 

Prot Total power dissipation at Tease < 25 C 250W 

stg Storage temperature -65 to 200°C 

Junction temperature 200 C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rihjcase Thermal resistance junction-case max 0.7. °C/W 


ELECTRICAL CHARACTERISTICS (T,.<¢ = 25°C unless otherwise specified) 


a 

lceER Collector cutoff Vee = Veces 1 | yA 
current (Rg-=102) | Vee = Voces Tease=125 C 8 |mA 

lcEs Collector cutoff Vce=VceEs 400 LA 
current (Va¢=0) Voc=Vece’ “Tasc=125-C 4 |mA 

lcEO Collector cutoff Vee = Veceo 2 |mA 
current (1, = 0) 

leEBo Emitter cutoff VeE=bDV mA 
current (Ic=0) 


for BUX98 
for BUX98A 


L=2mH 
for BUX98 
for BUX98A 


Veco (sus). Collector-emitter 
sustaining voltage 


V CER (sus). Collector-emitter 
sustaining voltage 


Voce Gat).  Collector-emitter for BUX98 
saturation voltage lc =20A Ip =4A 
for BUX98A 
le = 16A 


I. =24A 


Voce (sat).  Collector-emitter for BUX98 
saturation voltage lc =20A Ip =4A 
for BUX98A 


lc=16A I—g=3.2A 


tan Turn-on time 


t, Storage time 


for BUX98 = Vec = 150V 


le = 20A, lei = lpo = 4A 


te Fall time 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 


for BUX98A Ve = 150V 


lc = 16A; lpi = Igo = 3.2A 
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BUX98C 


~ MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE SWITCH 


The BUX98C, is a multiepitaxial mesa NPN transistors in Jedec TO-3 metal-case intended 
for use in switching and industrial applications from single and three-phase mains operation. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Ree = 1092) 
Collector-base voltage (Vpe = 0) 
Collector-emitter voltage (l_ = 0) 
Emitter-base voltage (I; = 0) 

Collector current 

Collector peak current (tp < 5ms) 
Collector peak current non repetitive (tp < 20s) 
Base current 

Base peak current (tp < 5ms) 

Total power dissipation at Tease < 25 C 
Storage temperature 


Junction temperature 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA 


6/84 


Collector connected to case 
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THERMAL DATA 


Rthpcase Thermal resistance junction-case max. max. 0.7 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise eae 


lcER Collector cutoff Vce = Vces mA 
current (Ree =1022) VcE= _ Veces Tesee= 125° C mA 

lees Collector cutoff Voce = Vces mA 
current (Vpe=0) |Vce=Vces  Tease=125°C : mA 

lcEo Collector cutoff Vce = Vceo 2 |mA 
current (Ip = 0) 

leBo Emitter cutoff Vee = 5V 2 |mA 
current (I; =0) 

VoEo (sus)” Collector-emitter = 100mA 
sustaining voltage 


VE (sat) Collector-emitter lg =12A Ip =3A 
saturation voltage lc = 16A Ip =5A 
lo =20A Ip =8A 


Vee (sat). 4 Base-emitter lc =12A lp =3A 16] V 
saturation voltage lc =20A lp =8A 2); ¥V 


RESISTIVE LOAD 


Turn-on time 


Storage time 


Vec = 250V le = 12A 
lpi =-lp2=3A 


Fall time 


* Pulsed : pulse duration = 300us, duty cycle = 1.5% 
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ce EPITAXIAL PLANAR NPN 


HIGH VOLTAGE, HIGH CURRENT SWITCH 


The BUY 47 and BUY 48 are silicon epitaxial planar NPN transistors in Jedec TO-39 metal 
case. They are used in high-voltage, high-current switching applications up to 7 A. 


ABSOLUTE MAXIMUM RATINGS BUY 47| BUY 48 


Collector-base voltage (I, = 0) 


VoEO Collector-emitter voltage (I, = 0) 170V 
EBO Emitter-base voltage (I, = 0) 
lo Collector current 7A 
lom Collector peak current (repetitive) 10A 
Prot Total power dissipation at T,,,, < 25°C 1W 
Toase 50°C 10W 
T stg Storage temperature -65 to 200 °C 
Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


6/77 492 


THERMAL DATA 


max 15 °C/W 


Rthj-case Thermal resistance junction-case 
max 175 °C/W 


Rihjamb ‘Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


for BUY 47 

Vop= 80V 

Vop = 80 V ‘Teese — 125°C 
for BUY 48 

Vop= 100 V 

Vop= 100 V Tyase = 125°C 


logo Collector cutoff 
current (I_- = 0) 


Vierycso” Collector-base 
breakdown voltage 


(le = 0) 


Voeo (sus), Collector-emitter 
sustaining voltage 


(lp = 0) 


Emitter-base 
voltage 


(Ic =0) 


for BUY 47 
for BUY 48 


for BUY 47 
for BUY 48 


— aa 


* 
Vepo 


Voce (saty) Collector-emitter 0.05 
saturation voltage 0.45 
1 
Vee (sat) Base-emitter 0.8 
saturation voltage 1.1 
1.5 
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ELECTRICAL CHARACTERISTICS (continued) 


Nee* DC current gain 


Ic 
Ic 
re 
Ic 


fy 


Cogo Collector-base 
Capacitance 


Turn-on time 


Turn-off time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 


Safe operating areas Ic 3 
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EPITAXIAL PLANAR NPN pe 7 


HIGH VOLTAGE, MEDIUM CURRENT SWITCH 


The BUY49P is a silicon epitaxial planar NPN transistor in Jedec TO-126 plastic package. It 
is used in high-current switching applications up to 3A. 


ABSOLUTE MAXIMUM RATINGS 


VcBo Collector-base voltage (I_ = 0) 250 V 
VcEoO Collector-emitter voltage (I_ = 0) 200 V 
VEBO Emitter-base voltage (1; = 0) 6 V 
lc Collector current 3.éOA 
lom Collector peak current 5 A 
Prot Total power dissipation at Tanp <25°C 15 W 
T stg Storage temperature -65to 150 °C 
T; Junction temperature 150 °C 
INTERNAL SCHEMATIC DIAGRAM 
C 
B 
E 
MECHANICAL DATA Dimensions in mm 
2.7max 
N c 
gm | : 
(1) Within this region the cross-section of the leads ts uncontroiled - TO-126 (SOT-32) 
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BUY49P 


THERMAL DATA 


Rth j-case !hermal resistance junction-case max. 8.33 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise Spaee 
current (I~ = 0) 
Collector-base —- 


breakdown voltage 
(le =0) 


le = = 20mA Vce = 

lc =20mMA Ver = 
lc=05A Voe =5V 
lc = = 20mA VcE =2V 


Ccro Collector-base le = 0 Ves = = 10V 
capacitance f = 1MHz 50 ic 


Ic = 0.5A Vec = = 20V 


* 
CBO 


VceEo (sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


Veso  Emitter-base lc = 
voltage (Ic = 0) 


* Collector-emitter 


V cE (sat) : 
saturation voltage 


VeeE(sat) Base-emitter 
saturation voltage 


% 


Nee DC current gain 


Turn-on time 


tort Turn-off time Ip = -l po = 50mA 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5%. 
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EPITAXIAL PLANAR NPN 


HIGH VOLTAGE, MEDIUM CURRENT SWITCH 


The BUY 498 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 
used in high-voltage, high-current switching applications up to 3A. 


ABSOLUTE MAXIMUM RATINGS 


Voso Collector-base voltage (I_ = 0) 250 V 
CEO Collector-emitter voltage (I, = 0) 200 V 
EBO Emitter-base voltage (I, = 0) 6 V 

lo Collector current 3 A 

lom Collector peak current 5 A 

Prot Total power dissipation at Tan, < 25°C 1 W 

Tease <90°C 10 W 

T stg Storage temperature -65 to 200 °C 

T; Junction temperature 200 °C 

INTERNAL SCHEMATIC DIAGRAM C 

8 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-39 
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THERMAL DATA 


max 15 °C/W 


Rihjcase Thermal resistance junction-case 
max 175 °C/W 


thjamb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max.|Unit Min. Typ. Max.|Unit Max. | Unit 


lopo Collector cutoff Vop= 200 V 0.1 | pA 
current (I. = 0) Vop= 200 Vo Tease = 150°C 50 | pA 


Vier) cao” Collector-base 
bieakcown voltage 


(le = 0) 


VcEo (sus). COllector-emitter 
sustaining voltage 


(Ip = 0) 


Emitter-base 
voltage 


(lo =9) 


* 
Vepo 


Voce sat). Collector-emitter 
saturation voltage 


VBE (sat) Base-emitter 
saturation voltage 


Nee* DC current gain 


Collector-base 
Capacitance 


Ccpo 


Turn-on time 


Turn-off time 


isn Second breakdown Vog = 50V 
collector current 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** Pulsed: 1s, non repetitive pulse 
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Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Collector-base capacitance 


Power rating chart 
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EPITAXIAL PLANAR NPN 


HIGH CURRENT, GENERAL PURPOSE TRANSISTOR 
The BUY 68 is a silicon epitaxial planar NPN transistor in Jedec TO-39 metal case. It is 


used for high-current switching applications and in power amplifiers. The BUY 68 is 
available in 3 hee gain bands. 


ABSOLUTE MAXIMUM RATINGS 


Voso Collector-base voltage (I, = 0) 100 V 
CER Collector-emitter voltage (Ra-< 10 Q) 80 V 
CEO Collector-emitter voltage (I, = 0) 60 V 

VeBo Emitter-base voltage (I, = 0) 6 V 

lo Collector current 7 A 

Prot Total power dissipation at T,., < 25°C 1 Ww 

Tease < 90°C 10 W 

T stg Storage temperature -65 to 200 °C 

T, Junction temperature 200 °° 

INTERNAL SCHEMATIC DIAGRAM c 

B 
E 
MECHANICAL DATA Dimensions in mm 


Collector connected to case 
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THERMAL DATA 


max 15 °C/W 
max 175 °C/W 


R Thermal resistance junction-case 


th j-case ; , ‘ : 
Thermal resistance junction-ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T,,. = 25°C unless otherwise specified) 
Param [Tetons To: in [un 
lcoBo Collector cutoff Vop = 60 V ee 
current (I- = 0) 
V 


4 
Visry cso” Collector-base 100 
breakdown voltage 
(Ie = 0) 


VoER (sus) COllector-emitter 
sustaining voltage 
(Ree = 10 &) 


Voeo (sus) Collector-emitter 
sustaining voltage 


(Ip = 0) 


Veso* Emitter-base 
voltage 


(Ico =0) 


Voce sat). Collector-emitter 
saturation voltage 


VBE (sat) Base-emitter 
saturation voltage 


Nee* DC current gain 


fr 


CcBo Collector-base 
capacitance 


Turn-on time 


Turn-off time 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 
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Safe operating areas 
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MULTIEPITAXIAL MESA NPN —=BUY68¢ 


HIGH VOLTAGE POWER SWITCH 


The BUY 69A, BUY 69B, and BUY 69C are silicon multiepitaxial mesa NPN tran- 
sistors in Jedec TO-3 metal case. They are intended for horizontal deflection 
output stage of CTV receivers and high voltage, fast switching and industrial 
applications. 


ABSOLUTE MAXIMUM RATINGS BUY 69A|BUY 69B/|BUY 69C 


Collector-emitter voltage (Vee = 0) 


Vceo Collector-emitter voltage (Ig = 0) 200V 

Veso Emitter-base voltage (Ic = 0) 

C Collector current 10A 

lom Collector peak current (tp <10ms) 15A 

lp Base current 3A 

Prot Total power dissipation at T,a5.< 25°C 100W 

stg Storage temperature —65 to 200°C 

Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rthj-case  |hermal resistance junction-case max 1.75 °C/W 


ELECTRICAL CHARACTERISTICS (T,2;. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max. 


Ices Collector cutoff for BUY69A VceE = 1000V 1 
current (Vee = 0) for BUY69B Vce = 800V 1 
for BUY69C Vc_ = 500V 1 
leBo Emitter cutoff Ven = 8V 1 
current (Ic = 0) 
Vopo Collector-base for BUY69A Ic =1mA 


voltage (l_ = 0) for BUY69B I~ =1mA 
for BUY69C I~ =1mA 


Ic = 100mA 
for BUY69A 
for BUY69B 
for BUY69C 


Voce (sat). Collector-emitter Ic = BA Ip = 2.5A 3.3 | V 
saturation voltage 
VBE (sat) Base-emitter lc = 8A Ip = 2.5A 2.2 V 
saturation voltage 
fr Transition Ic = 0.5A Voce = 10V 10 MH 
frequency 
Isvp** Second breakdown] Vce = 25V A 
collector current 
Turn-on time lc = 5A Voce = 250V 
lp, = 1A 


VcEo (sus)" Collector-emitter 
sustaining voltage 
(Ig = 0) 
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ts Storage time 
ty Fall time 


ty Fall time Ic = 8A VoeE = 40V 1 ps 
I1 = —lIpo = 2.5A 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
** Pulsed: 1s, non repetitive pulse 
For characteristics curves see the BUW 34/5/6 series. 


Test conditions 


lc =5A Vce = 250V 
Ip1 = —lp2 = 1A 
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LINEAR AND SWITCHING APPLICATIONS 


The D44C1 to D44C12 are silicon multiepitaxial planar transistors in TO-220 plastic package 
intended for linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS D44C | D44c | D44c | D44cC 
1/2/3 | 4/5/6 | 7/8/9 | 10/11/12 
VecEs Collector-emitter voltage (Vge = 0) 40V 55V 70V 90V 
VcEO Collector-emitter voltage (I_ = 0) 30V 45V 60V 80V 
VERO Emitter-base voltage (Ic = 0) 5V 5V 5V 5V 
le Collector current 4A 
lom Collector peak current (tp = 10ms) 6A 
Prot Total power dissipation — 25°C 30W 
Tamb S 25°C 1,67W 
T stg Storage temperature -55 to 150°C 
j Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM : 
| 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


C-0132 TO-220 


10/82 510 


D44C7 


THERMAL DATA 


Thermal resistance junction—case 
Thermal resistance junction-ambient 


Rth j-case 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified} 


VcE = Rated VceEs 


lcEs Collector cutoff 
current (Vee = 0) 


lego Emitter cutoff 
current (I< = 0) 


VecEo sus) Collector-emitter 
sustaining voltage 


for D44C1-2-3 
for D44C4-5-6 
for D44C7-8-9 
for D44C10-11-12 


Vee Gat) Collector-emitter 
saturation voltage 


Ic =1A 5 =50mA 
for D44C2-3-5-6-8-9-11-12 
le =1A Ip =O0.1A 

for D44C1-4-7-10 


Vpecaty Base-emitter le =1A lp = 100mA 1.3 
saturation voltage 


le=O02A Voe=1V 
Ic = 2A Vee = 1V 
for D44C3-6-9-12 

lc=0.2A Voge =1V 
lc = 1A Vee = 1V 
for D44C2-5-8-11 

le=0.2A Voge =1V 
le = 1A VcE =1V 
for D44C1-4-7-10 


hee DC current gain 


* Pulsed: pulse duration = 300 us, duty cycle = 2%. 
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SWITCHING APPLICATIONS GENERAL PURPOSE 


The D44H series are silicon multiepitaxial planar transistors and are mounted in Jedec 
TO--220 plastic package. 
They are intended for various switching and general purpose applications. 


ABSOLUTE MAXIMUM RATINGS D44H1/2 |D44H4/5| D44H7/8|D44H10/11 


Collector-emitter voltate (1, = 0) 
Vespo Emitter base voltage (1- = 0) 


le Collector current 10A 

lom Collector peak current 20A 

Prot Total power dissipation Tease S 25°C SOW 

T tg Storage temperature -55 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 
| 
E 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€- 0932 TO-220 
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THERMAL DATA 


Rth j-case Thermal resistance junction-case max. 2.5 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


= 100mA for D44H1/2 
for D44H4/5 
for D44H7/8 
for D44H10/11 


lcBo Collector cutoff 
current (I_- = 0) 


lEBo Emitter cutoff 
current (Ic = 0) 


VcEO Gus) Collector-emitter 
sustaining voltage 


Voce (sat) Collector-emitter Ic =8A Ip = 0.4A 
saturation voltage for D44H2/5/8/11 
lo =8A I, =08A 


for D44H1/4/7/10 


Vee (sat). Base-emitter 
saturation voltage 


DC current gain VceE = 1V lc =2A 
for D44H1/4/7/10 
for D44H2/5/8/11 
Vee=1V Ice =4A 
for D44H1/4/7/10 
for D44H2/5/8/11 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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MULTIEPITAXIAL PLANAR NPN 


i 


LINEAR AND SWITCHING APPLICATIONS 


The D44Q1, D44Q3 and D44Q5 are silicon multiepitaxial planar transistors in TO-220 
plastic package intended for linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS D44Q1 D4403 | D44Q5 


Collector-base voltage (I_- = 0) 250V 300V 
VcEO Collector-emitter voltage (lp = 0) 175V 225V 
VeBo Emitter-base voltage (I_ = 0) 7V 7V 
le Collector current 4A 
Prot Total power dissipation Tease < 25°C 31.25W 
Tamb S 25°C 1.67W 
T stg Storage temperature -55 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


+0132 TO-220 


10/82 514 


THERMAL DATA 


Rthj-case | hermal resistance junction-case 
Rin j-amp. Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


" 


lc = 10mMA 


IcBo Collector cutoff 
current (I_ = 0) 


VcEo (sus) Collector emitter 
sustaining voltage 


for D44Q1 125 
for D4403 


for D44Q5 225 


Vee (at) m Collector~emitter lp =0.2A 
saturation voltage 


Vee(at)  Base-emitter 
saturation voltage 


% 


DC current gain lc =0.2A Vce = 10V 


lc =2A Vee = 10V 
Transition frequency Ic = 100MA Veg = 10V ~ -- 


CcBo Collector base Vcp=10V f=1MHz 
capacitance 
Vcc = = 50V 
lpi = -Ipo = 0.1A 


* Pulsed: pulse duration = 300 us, duty cycle = 2%. 
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EPITAXIAL-BASE NPN/PNP 


COMPLEMENTARY HIGH POWER TRANSISTORS 
The MJ802 (NPN) and MJ4502 (PNP) are silicon epitaxial-base complementary power transi- 


stors in Jedec TO-3 metal case, intended for general purpose power amplifier and switching 
applications. 


ABSOLUTE MAXIMUM RATINGS 


VecEo Collector-emitter voltage (Ip =0) 90 V 
Vcso Collector-base voltage (I_ =0) 100 V 
VeRO Emitter-base voltage (Ic =0) 4 V 
Ic Collector current 30 A 
lp Base current 7.5 A 
Prot Total power dissipation at Tease <25°C 200 W 
Tstg Storage temperature — 65 to 200 "C 
T; Junction temperature 200 °C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
c C 

B B 

PNP ¢ NPN E 
MECHANICAL DATA Dimensions in mm 


Collector connected to case 


39 Gmax 


TO-3 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case max 0.875 °C/W 


ELECTRICAL CHARACTERISTICS (T,35¢=25°C unless otherwise specified) 


aes ee sits 


Ic =200mMA 


VceEo(sus)* Collector-emitter 
sustaining voltage 
(Ig =0) 


lcBo Collector cutoff Vcp = 100V 1 |mA 
current (Ip =0) Tease = 150°C 5 |mA 
leBo Emitter cutoff Veg =4V 1 [mA 
current (Ic =0) 
Ic =200mA 100 V 
sustaining voltage 
(Rge= 1000) 
5 


hee* DC current gain Ic=7.5A Vce=2V 2 fee 
Veceisat)* Collector-emitter Ic=7.5A Ip =0.75A V 
saturation voltage 
Vee(sat)) Base-emitter Ic=7.5A lp =0.75A 1.3] V 
saturation voltage 


Ver* Base-emitter voltage Ic=/7.5A Vce=2V 


fr Transition frequency Ic=1A Vce= 10V 2 MHz 
f = 1MHz 


*Pulsed: pulse duration = 300us, duty cycle <2% 
For PNP type voltage and current values are negative 


VceERisus)” Collector-emitter 
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Base-emitter voltage (PNP type) 
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Turn-on time (NPN type) 
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COMPLEMENTARY POWER DARLINGTONS 


The MJ 900, MJ 901, MJ 1000 and MJ 1001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration, and are mounted in Jedec TO-3 metal case. They 
are intended for use in power linear and switching applications. 

The PNP types are the MJ 900 and MJ 901 and their complementary NPN types are the 
MJ 1000 and MJ 1001 respectively. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I, = 0) 


VoEO Collector-emitter voltage (lp = 0) 80V 
Vepo Emitter-base voltage (I, = 0) 
lo Collector current 8A 
Ip Base current 0.1A 
Prot Total power dissipation at T,.5. < 25 °C 90W 
stg Storage temperature -65 ae °C 


Junction temperature 


° For PNP types voltage and current values are negative 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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THERMAL DATA 


Rtnj-case Thermal resistance junction-case max 1.94 °C/W 


ELECTRICAL CHARACTERISTICS °(T,,.. = 25°C unless otherwise specified) 


IcER Collector cutoff for MJ900 and MJ1000 
current (Ree = 1ki2) Voce = 60 V 
for MJ901 and MJ1001 


for MJ900 and MJ1000 
Voge = 60V 

for MJ901 and MJ1001 
Vor = 80 V 


for MJ900 and MJ1000 
Vop = 30 V 

for MJ901 and MJ1001 
Vor = 40 V 


leBo Emitter cutoff Vep= 5V 2| mA 
current (I, = 0) 


Veo (sus)’ Collector-emitter lp = 100mA 
sustaining voltage for MJ900 and MJ1000 
(I, = 0) for MJ901 and MJ1001 


VoEaty Collector-emitter | 
saturation voltage | 


Vee* Base-emitter voltage = 3A Vop= 3 V pao! 
lo 


DC current gain = 3A Vor=3V 1000 
I. =4A Vor=3V 750 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
° For PNP types current and voltage values are negative 
For characteristic curves see the 2N 6053/55 series 
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COMPLEMENTARY POWER DARLINGTONS 


The MJ 2500, MJ 2501, MJ 3000 and MJ 3001 are silicon epitaxial-base transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-3 metal case. They are 
intended for use in power linear and switching applications. 

The PNP types are the MJ 2500 and MJ 2501 and the ir complementary NPN types are the 
MJ 3000 arid MJ 3001 respectively. 


ABSOLUTE MAXIMUM RATINGS PNP° | MJ2500 | MJ2501 


NPN 


MJ3000 | MJ3001 


Voso Collector-base voltage (I; = 0) 80V 
VoEO Collector-emitter voltage (I, = 0) 60V 80V 
VEBO Emitter-base voltage (I, = 0) 5V 
lo Collector current 10A 
Ip Base current 0.2A 
Prot Total power dissipation at T,.,, < 25 °C 150W 
stg Storage temperature -65 to 200 °C 
; 200 °C 


Junction temperature 


° For PNP types voltage and current values are negative 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0922 


TO-3 
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THERMAL DATA 
Rihjcase = hermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS °(T,,., = 25 °C unless otherwise specified) 


loeR Collector cutoff for MJ2500 and MJ3000 


current (Reg = 1kQ) Vogp = 60V 
for MJ2501 and MJ3001 
Vor = 80 V 


Tease = 150°C 

for MJ2500 and MJ3000 
Vor al 60 V 

for MJ2501 and MJ3001 


for MJ2500 and MJ3000 
Vogp = 30V 

for MJ2501 and MJ3001 
Voce = 40 V 


lepo Emitter cutoff Vep= 5V 2) mA 
current (I, = 0) 


VcEo (sus) COollector-emitter cg = 100mA 
sustaining voltage for MJ2500 and MJ3000 

(I, = 0) for MJ2501 and MJ3001 
Vee (sat) Collector-emitter 


ll =5A Ip = 20mA 2| V 

saturation voltage lr = 10A Iz = 50mA 4) V 
5 Base-emitter voltage = 5A Vop= 3V ae ia 
DC current gain = 5A Voe= 3V_ | 1000 p= 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
° For PNP types current and voltage values are negative 
For characteristic curves see the 2N6050 /57 series 
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IcEO Collector cutoff 
current (I, = 0) 
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POWER LINEAR AND SWITCHING APPLICATIONS 
The MJ 2955 is a silicon epitaxial-base PNP power transistor in Jedec TO-3 metal case. It 


is intended for power switching circuits, series and shunt regulators, output stages and 
hi-fi amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


Vogo Collector-base voltage (I. = 0) -100 V 
VoeR Collector-emitter voltage (Rg-< 100 2) -70 V 
VoEO Collector-emitter voltage (I, = 0) -60 V 
VEBO Emitter-base voltage (I, = 0) -7 V 
lc Collector current -15 A 
lp Base current -7 A 
Piet Total power dissipation at T,,,.< 25 °C 150 WwW 
stg Storage temperature -65to 200 °C 
T, Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM c 
8 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 
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THERMAL DATA 


Rihj-case = hermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25 °C unless otherwise specified) 


loex Collector cutoff Voge = -100V -1 | mA 
current (Ver = 1 5V) Vor = -1 OOV Tews = 150°C ~5 mA 
IcEO Collector cutoff Vog= -30V -0.7 | mA 
current (lp = 0) 
leBo Emitter cutoff Veape=7V -5 | mA 
current (I, = 0) 
Voce (sus) Collector-emitter 


sustaining voltage 
(Ree = 100 &2) 


Veo (sus) Collector-emitter 
sustaining voltage 
(Ig = 0) 


Collector-emitter 
saturation voltage 


Base-emitter voltage = -4A Voe= -4V | 


DC current gain ll =-4A Voce = = -4V 70 
jf; "Transition frequency | jf; "Transition frequency | = -0.5A Voe= -10V 4 Mz 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For characteristic curves see the 2N 5875 series 
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GENERAL PURPOSE 


The MJ4030/31/32/33/34/35 are medium-power silicon Darlington in Jedec TO-3 metal 
case, intended for use in general purpose and amplifier applications. 


ABSOLUTE MAXIMUM RATINGS PNP* | MJ4030 


Collector-base voltage (I- = 0) 


VcEO Collector-emitter voltage (Ig = 0) 100V 

VERO Emitter-base voltage (Ic = 0) 

lc Collector current 16A 

Ig Base current 0.5A 

Prot Total power dissipation at T.3., <25°C 150W 

T stg Storage temperature -65 to 200°C 
Junction temperature 200°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


PNP 


NPN es oe | 


: 
| 
| 
| 
| 


ee ee od 


R1=5KQ R1=5KQ 
R2 = 502 _| r2= 502 
$-1036/1 E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
C-0122 
TO-3 
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THERMAL DATA 


Rth j-case | hermal resistance junction-case max. 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


[resin [nT [ 


Parameter 


lcEo Collector cutoff Vee = 30V Ip =0 
current (I5 = 0) MJ4030/33 

Vee = 40V Ip =0 
MJ4031/34 

VcE = 50V ls =0 


MJ4032/35 


lEBo Emitter cutoff VBE = 5V 
current (I; = 0) 


lcER Collector cutoff for MJ4030/33. Vcp = 60V 
current (Rae = 1KQ) | for MJ4031/34 Veg = 80V 
for MJ4032/35 Vcpg = 100V 
Tease = 150°C 

for MJ4030/33. Vo, = 60V 
for MJ4031/34 Ve, = 80V 
for MJ4032/35  Vcg = 100V 


Viprjyceo Collector-emitter 
Breakdown voltage 


lc = 100mA lp =0 
for MJ4030/33 

for MJ4031/33 80 
for MJ4032/35 100 


l6=10A Ig =40mA 
lc =16A 13 =80mA 


60 


Ve at) Collector-emitter 
saturation voltage 


Vere Base-emitter voltage 


hee” DC Current gain lc = 10A Vee = 3V 


* Pulsed: pulse duration =300 us, duty cycles < 2%. 
For PNP types voltage and current values are negative. 
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HIGH POWER FAST SWITCHING 


The MJ10004/10005 are silicon darlington transistors with integrated base-emitter speed- 
up diode, mounted in Jedec TO-3 metal case designed for high-power, fast switching ap- 
plications. The MJ10004P and MJ10005P are mounted in SOT-93 case similar to TO-218. 


ABSOLUTE MAXIMUM RATINGS MJ10004/4P | MJ10005/5P 


Collector-emitter voltage (I, = 0) 


VoceEx Collector-emitter voltage (Vee = -5V) 450V 

VceEv Collector-emitter voltage (Vee = 1.5V) 500V 

VeBo Emitter-base voltage (1- = 0) —8V 

le Collector current 20A 

lom Collector peak current 30A 

lp Base current 2.5A 

lem Base peak current 

Prot Total power dissipation at Tease < 25°C oe 

T stg Storage temperature -65 to 200°C| -65 to 175°C 
Junction temperature 200°C 175°C 


INTERNAL SCHEMATIC DIAGRAM ¢ 


I 
i] 
B 


ant 
| R1 Typ. 2502 
R2 Typ. 5002 
Los. 
MECHANICAL DATA Dimension in mm 
Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rth j-case | hermal resistance junction-case | max. 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 
ee ee 
IcER Collector cutoff Vce = Rated Vcey 

current (Ree = 5082) | Tease = 100°C 
Vcey = Rated Value 0.25) mA 
Vcey = Rated Value 
Tease = 150°C 5 


lcev Collector cutoff 
current (Vee = 1.5V) 


leBo Emitter cutoff Ves =2V 175} mA 
current (I¢ = 0) 


lo = 250mA 
Veclamp = Rated VcEO 


for MJ10004/4P 
for MJ10005/5P 


Vceo (uy Collector-emitter 
sustaining voltage 
(lp = 0) 


350 
400 


mA 
mA 
V 
V 
400 V 
450 V 
275 
325 
1.9 
(°)3 
2.5 
2.5 
2.5 


Vcex(sus) Collector-emitter Ic =2A 
sustaining voltage Veciamp = Rated Vcex 
(Vee = -5V) ‘Tease = 100°C 
for MJ10004/4P 
for MJ10005/5P 


lc=10A Tease = 100°C 
Veiamp = Rated VcEx 


for MJ10004/4P 
for MJ10005/5P 


<|<< 


[ee pe ee 


Vee cat) © Collector-emitter 


Ic = 10A lp = 400mA 
saturation voltage 


Ilc=20A Ig=2A 
le=10A I= 400mA 
Tease = 100°C 


V BE (sat) * Base-emitter 
saturation voltage 


l.=10A 15 =400mA 
Tease = 100°C 


(o) For MJ10004P/5P = 5V max. 
531 


oe Mat0004 


MJ10005P 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


DC current gain Ic =5A Vee = 5V 600 
lc = = 10A Vee = = 5V 400 = 
Diode forward voltage | l- = 10A V 


lc = = 1A VceE= = 10V 
frest = = 1MHz 


Ves =a 10V le =0 
fret = 100MHz 325 | pF 


Small-signal 
current gain 


Output capacitance 


Turn-on time 


Vec = 250V I-¢ =10A 
lpi = -!pe = 400mA 
ts Storage time ooee = bY i 


=> _90 
Fall time tp = 50us duty cycle -2% 


“Pulsed: pulse duration = 300 p duty cycle = 1.5%. 
For characteristics curves see BUT13/P series. 
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EPITAXIAL-BASE NPN/PNP ts 


COMPLEMENTARY POWER DARLINGTONS 


The MJ11011/12/13/14/15/16 are epitaxial-base silicon transistors in monolithic Darlington 


configuration in Jedec TO-3 metal case. They are intended for general purpose and amplifier 
applications. 


PNP |MJ11011 | MJ11013 | MJ11015 
ABSOLUTE MAXIMUM RATINGS NPN MJ11016 


VcEo Collector-emitter voltage (Ip =0) 120V 

Vcso Collector-base voltage (I_-=0) 120V 

VEBO Base-emitter voltage (Ic =0) 

Ic Collector current 30A 

Ip Base current 1A 

Prot Total power dissipation at Tease <25°C 200W 

T stg Storage temperature — 65 to 200°C 
Junction temperature 200°C 


For PNP types voltage and current values are negative 


INTERNAL SCH EMATIC DIAGRAMS 


| 
| 
: 
R1 = 8K0 
_| R2 = 600 
$-1036"1 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


39,574" 


TO-3 
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THERMAL DATA 


Rthj-case 4 Thermal resistance junction-case max 0.87 °C/W 


ELECTRICAL CHARACTERISTICS (T.3se=25°C unless otherwise specified) 


IcEO Collector cutoff Vce= 
current (Ig =0) 


Vce= rated Vceo 
Vce=rated Vceo 


Collector cutoff 
current (Rge= 1KQ) 


IcER 


Vceo(sus) Collector-emitter 
sustaining voltage MiJ11011, MJ11012 

(Ig =0) MJ11013, MJ11014 
MJ11015, MJ11016 


hee* DC current gain Ic=20A Vce=5V 
Ic =30A Vcgp=5V 
Vece(sat)” Collector-emitter Ic=20A lp =200mMA 3 
saturation voltage Ic=30A Ip =300mA 4 


VeE(sat)” Base-emitter Ic=20A l3g =200mA 3.5 
saturation voltage Ic =30A ls =300mA 5 


Small signal Se 10A Vcg=3V 
current gain = 1MHz 


* Pulsed: pulse duration = 300 ys, duty cycle <1.5% 
For PNP devices voltage and current values are negative 


leBo Emitter cutoff Vep =5V 
current (Ic =0 
x 
120 
ao 
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DC current gain (PNP types) 


DC current gain (NPN types) 
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Saturation voltages (NPN types) 
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Collector-emitter saturation voltage 
(NPN types) 
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Saturation voltages (PNP types) 
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Collector-emitter saturation voltage 
(PNP types) 
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Small signal current gain (NPN types) 
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Small signal current gain (PNP types) 
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Saturated switching times (NPN types) 
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Saturated switching times (PNP types) 
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COMPLEMENTARY POWER TRANSISTORS 


The MJE170, MJE171, MJE172 (PNP types) and MJE180, MJE181, MJE182 (NPN types) are 
silicon epitaxial planar, complementary transistors in Jedec TO-126 plastic package, they are 
designed for low power audio amplifier and low current, high speed switching applications. 


PNP | MJE170 | MJE171 | MJE172 
ABSOLUTE MAXIMUM RATINGS NPN MJE182 


VcEO Collector-emitter voltage (Ip =0) 40V 60V 80V 
Vero Collector-base voltage (I_-=0) 60V 80V 100V 
VeRo Base-emitter voltage (Ic =0) 7V 

lc Collector current 3A 

lem Collector peack current 6A 

lp Base current 1A 

Prot Total power dissipation at Tcase <25°C 12.5W 

Tstg Storage temperature —65 to 150°C 

Tj Junction temperature 150°C 


For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


Cc 


Cc 
B ~€ 
PNP 6, NPN 6, 


MECHANICAL DATA Dimensions in mm 


27a" 78™* 


PO32 


{1) Within this region the cross-section of the leads ts uncontrolied SOT-32 (TO-1 26) 
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THERMAL DATA 


max 83.4 °C/W 
max 10 °C/W 


Rthj-amb Thermal resistance junction-ambient 
Rthj-case | Thermal resistance junction-case 


ELECTRICAL CHARACTERISTICS (T.,;.=25°C unless otherwise specified) 


IcBo Collector cutoff Vcpg=rated Vcgo 
current (I-=0) Tease = 150°C 
nn i is 


Ic =10mA 

for MJE170, MJE180 

for MJE171, MJE181 : 
for MJE172, MJE182 


Emitter cutoff 
current (lc =0) 


lEBo 


VcEO(sus)” Collector-emitter 
sustaining voltage 


Vce(sat)” Collector-emitter 
saturation voltage 


oO 
2) 
I ORCICCCIRTEM Bal 


Vee(sat)* Base-emitter lc=1.5A lp =0.15A 
saturation voltage Ic=3A lp =0.6A 


lc=0.1A Vce=1V 
Ic=0.5A Veg=1V 
Ic=1.5A Vop=1V 


DC current gain 


fr Transition frequency Ic=0.1A Vce=10V 
f = 10MHz 


Vcp=10V; Ie=0; f=0.1MHz 
for MJE170, MJE172 
for MJE180, MJE182I 


Ccrso Collector-base 
capacitance 


—h 

Des 
—- © 
NICO W 


* Pulsed: pulse duration = 300 ps, duty cycle <1.5% 
For PNP types voltage and current values are negative 
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DC current gain (PNP types) 
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Collector-emitter saturation voltage 
(NPN types) 
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Collector-emitter saturation voltage 
(PNP types) 
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NBR 
EPITAXIAL-BASE NPN/PNP 3. ~ 

PRELIMINARY DATA 
COMPLEMENTARY POWER TRANSISTORS 
The MJE200 (NPN type) and MJE210 (PNP type) are silicon epitaxial-base transistors in Je- 


dec TO-126 plastic package, designed for low voltage, low power, high gain audio amplifier 
applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I_-=0) V 

Vceo Collector-emitter voltage (Ip =0) 25 V 
VERO Emitter-base voltage (Ic =0) 8 V 
Ic Collector current 59 A 
lem Collector peak current 10 A 
Ip Base current 1 A 
Prot Total power dissipation at Toase <25°C 15 W 
at Tamb <25°C 1.5 W 

Tstg Storage temperature —65 to 150 °C 
Junction temperature 150 °C 


For PNP type voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
B - B 
PNP NPN 


MECHANICAL DATA Dimensions in mm 


278" 


(1) Within this region the cross-section of the leads Is uncontrotied SOT-32 (TO-126) 
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THERMAL DATA 


max 83.4 °C/W 
max 8.34 °C/W 


Thermal resistance junction-ambient 
Thermal resistance junction-case 


Rth j-amb 
Rth j-case 


ELECTRICAL CHARACTERISTICS (T,.;.=25°C unless otherwise specified) 


ICBO Collector cutoff Vcp =40V 

current (I-=0) Vcp =40V Tease = 125°C io pA 
lEBo Emitter cutoff Ven =8V 

current (Ic =0) 
Vceo(sus)” Collector-emitter Ic =10mMA 

sustaining voltage 


VcElsat)” Collector-emitter 
saturation voltage 


VeeE(sat)) Base-emitter Ic=5A Ip=1A 
saturation voltage 


Base-emitter voltage Ic=2A 


DC current gain 


Transition frequency ae 0.1A Vce = 10V 
= 10MHz MHz 


Vcp = 10V; Ip =0; f=0.1MHz 
for MJE200 
for MJE201 


Ss 
o1 oe) ie 
=) 


Ccgo Collector-base 
capacitance 


* Pulsed: pulse duration = 300 ys, duty cycle <1.5% 
For PNP type voltage and current values are negative 
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DC transconductance (NPN type) DC transconductance (PNP type) 
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Transition frequency (NPN type) 
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EPITAXIAL PLANAR NPN/PNP 


HIGH VOLTAGE POWER TRANSISTORS 


-. MJE340 MJE350 
-MJE340T MJE350T 
$8340 $8350 


PRELIMINARY DATA 


The MJE340, MJE340T, SGS340 are silicon epitaxial planar NPN transistors intended for 


use in medium power linear and switching applications. 


TO-126, TO-220 and SOT-82 package. 


They are respectively mounted in 


The complementary PNP types (the MJE350, MJE350T, SGS350) have same characteristics 


of NPN types but voltage and current values are negative. 


ABSOLUTE MAXIMUM RATINGS 


VcEO Collector-emitter voltage (I_ = 0) 
VERO Emitter-base voltage (1- = 0) 

le Collector current 

Prot Total power dissipation at Tease < 25°C 
T stg Storage temperature 

Tj Junction temperature 


INTERNAL SCHEMATIC DIAGRAMS 


NPN € 


MECHANICAL DATA 


Collector connected to tab 


eee 
f 


TO-126 (SOT-32) 


(1) Within this region the cross-section of the leads is uncontrolled. 
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300 V 

3. éOYV 

05 A 

20.8 W 
-65to 150 °C 
150 °C 


(a) 


PNP E 


Dimensions in mm 
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*  MJE340_ MJE50 
“ MJE340T MJES5OT 
- '$GS340 $6350 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max. 6.0 °C/W 


ELECTRICAL CHARACTERISTICS (T,.,. = 25°C unless otherwise specified) 


1 Mo 


a 
300 
sustaining voltage 
(Ip = 0) 


* Pulsed: pulse duration = 300 ps, duty cycle < 2%. 


IcBo Collector cutoff 
current (I_ = 0) 


lERO Emitter cutoff 
current (I; = 0) 


VeEo (sus) Collector-emitter 
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Safe operating areas 
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IC MAX PULSED PULSE ¢ OPERATION 
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DC current gain (NPN) DC current gain (PNP) 
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Collector-emitter saturation voltage 
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Collector-emitter saturation voltage 
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EPITAXIAL-BASE NPN/PNP = a 
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PRELIMINARY DATA 
COMPLEMENTARY MEDIUM POWER TRANSISTORS 
The MJE370 (PNP type) and the MJE520 (NPN type) are silicon epitaxial-base transistors in 


Jedec TO-126 plastic package, designed for use in general purpose amplifier and switching 
circuits. 


ABSOLUTE MAXIMUM RATINGS 


Vcso Collector-base voltage (I- =0) 30 V 
Vceo Collector-emitter voltage (Ip =0) 30 V 
VeBo Emitter-base voltage (Ic =0) 4 Vv 
Ic Collector current 3 .é#«OA 
lem Collector peak current 7 A 
Ip Base current 2 A 
Prot Total power dissipation at Toase <25°C 25 W 
Tstg Storage temperature —65 to 150 °C 
Tj Junction temperature 150 °C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
c C 
B B 
PNP E NPN E 
MECHANICAL DATA Dimensions in mm 
27max 
12, 
058 
(1) Within this region the cross-section of the feads is uncontrolled SOT-32 (TO-126) 
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THERMAL DATA 


Thermal resistance junction-case max °C/W 


Rth j-case 


ELECTRICAL CHARACTERISTICS (T,,;.=25°C unless otherwise specified) 


IcBo Collector cutoff Vcp =30V 
current (I_=0) 
lEBo Emitter cutoff Vep=4V 
current (Ic =0) 
VceEo(sus)” Collector-emitter Ic=100mA V 
sustaining voltage 
eta an ts 


* Pulsed: pulse duration = 300 ys, duty cycle <1.5% 
For PNP types voltage and current values are negative 
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Collector-emitter saturation voltage 
(NPN type) 
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DC transconductance (PNP type) 


ea We a el 
aaa ey Sees 
BEERS PERE 
ttt vt 
ps nee UA te eee 


0.5 1 15 


Collector-emitter saturation voltage 
(PNP type) 


UT FL A 

ee SEE Ae es a 

ee 0 
1 


Ig(mA) 


Transition frequency (NPN type) 


a 
ii Oma HR A 
ie a) a 


Collector-base capacitance (NPN type) 


a sxe cI — 


CO Co 


Ccgo pr 


557 


eats de tid i wt Band bd Bo Re pe Ge be Ae 
2 OS eS 
: + z } 


Transition frequency (PNP type) 
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Collector-base capacitance (PNP type) 


4} —___ 
SE eee iy MBRe 
(pF) a 


| ee 
‘ ait anit marti 


8 a oo 
= 

6 4 eee 

eee ae a 


P Se 


AOR ARNE oS ORILLIA OA LE RAR OF SNE EAE SOvEaNASe SANE, 


| . MJE370- 


shel ex / 


c 


( f 
wee 
is 


Saturated switching characteristics 
(NPN type) 
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EPITAXIAL-BASE NPN/PNP ; 


PRELIMINARY DATA 


COMPLEMENTARY POWER TRANSISTORS 
The MJE521 is a silicon epitaxial-base NPN transistors in Jedec TO-126 plastic package, in- 


tended for use in 5 to 20W audio amplifiers, general purpose amplifier and switching circuits. 
The complementary PNP type is the MJE371. 


ABSOLUTE MAXIMUM RATINGS 


Vcso Collector-base voltage (I- =0) 40 V 
Vceo Collector-emitter voltage (Ip = 0) 40 V 
VeBo Emitter-base voltage (Ic =0) 4 V 
Ic Collector current 4 A 
lem Collector peak current 8 A 
Ip Base current 2 A 
Prot Total power dissipation at Toase <25°C 40 W 
T stg Storage temperature —65 to 150 °C 
Tj Junction temperature 150 °C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
C Cc 
B ~€ 
PNP : NPN E 
MECHANICAL DATA Dimensions in mm 
27m" 76" 
3 FAY A 
~” 2 
C- Nw 
E> is) 
12 77 
058 4h 
(1) Within this region the cross-section of the leads is uncontrolled SOT-32 (TO-126) 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case max 3.12 °C/W 


ELECTRICAL CHARACTERISTICS (T,.25.¢=25°C unless otherwise specified) 


ICBO Collector cutoff Vcp =40V 
current (I_-=0) 

leEBo Emitter cutoff Veg =4V 100 | pA 
current (Ic =0) 

VceEoi(sus)* Collector-emitter : 40 V 
sustaining voltage 


* Pulsed: pulse duration = 300 ys, duty cycle <1.5% 
For PNP type voltage and current values are negative 
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Safe operating areas 
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10 Veg ( Vv) 
DC current gain (PNP type) 
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DC transconductance (PNP type) 


se, A OE HS OO 
ee 


[ease sy ale 
eR RRRE ss PRRs 
pe Mea eee eal eae Peles Te 
a eee 


ERAS SERRE SERRE 
Ce she aA ee Me esl ale ele Ie ae 


0 0.5 1 1S -Vpe(V) 


Collector-emitter saturation voltage 
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Collector-base capacitance (PNP type) 
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Saturated switching characteristics 
(NPN type) 
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EPITAXIAL-BASE NPN/PNP 9 #OUS muere 


MEDIUM POWER DARLINGTONS 


The MJE800, MJE801, MJE802 and MJE803 are silicon epitaxial-base NPN power transis- 
tors in monolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 


The complementary PNP types (the MJE700, MJE701, MJE702 and MJE703 respectively) 
have same characteristics of NPN types but voltage and current values are negative. 


ABSOLUTE MAXIMUM RATINGS MJE800 


MJE801 


MJE802 
MJE803 


Collector-base voltage (I- = 0) 


VcEO Collector-emitter voltage (I_ = 0) 60V 80V 

VERO Emitter-base voltage (Ic = 0) 5V 

lc Collector current 4A 

lp Base current 0.1A 

Pot Total power dissipation at Tcase < 25 °C 40W 

Tytg Storage temperature -60 to 150 C 
Junction temperature 150 


pa renal 


imme 


NPN L_~_.__ ome er yarn 


S$-10367) OE 


MECHANICAL DATA 


v1 hoa 
c 
loo 12 
Q58 
(1) Within this region the cross-section of the leads ts uncontrolled TO-126 (SOT-32) 
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 MJEBOI MJE701 
| MJE802 MJE702 

* MJE8O3 MJE703 


THERMAL DATA 


Reh j-case 


ELECTRICAL CHARACTHERISTICS (T.... 


Thermal resistance junction-case 


3.13 °C/W 


= 25 TC unless otherwise specified) 


Collector cutoff 
current (I- =0) 


Collector cutoff 
current (I, = 0) 


Emitter cutoff 
current (Ic = 0) 


IcEO 


leBo 


Vceo(sus) Collector-emitter 
sustaining voltage 
(Ip 


Collector-emitter 
saturation voltage 


* 
VeE(sat) 


Base-emitter voltage 


DC current gain 


Small signal 
current gain 


*Pulsed: pulse duration = 


300 us, duty cycle 


Vee = rated VcEO 


== i. 


lo = 50mA 
for MJE800, MJE801 
for MJE802, MJE803 


= 4A lp = 40mA 
for MJE800, MJE802 

c = 1.5A lp = 30mA 
for MJE801, MJE 803 

= 2A lp = 40mA 


= 4A Vee = 3V 
for MJE800, MJE802 

= 1.5A Vee = 3V 
for MJE801, MJE803 . 

= 2A Vee = 3V 


= 4A Vez = 3V 
for MJE800, MJE802 
= 1.5A Vee = 3V 

for MJE801, MJE803 
; = 2A Voce = 3V 


V 
V 
V 
V 
V 
V 
V 
V 


Ic 


1.5% 
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Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
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, waaay EPITAXIAL-BASE NPN/PNP 
ADVANCE DATA 

MEDIUM POWER AND SWITCHING APPLICATIONS 

The MJE3055T is a silicon epitaxial-base NPN transistor in Jedec TO-220 package. It is 


intended for power switching circuits and general-purpose amplifiers. The complementary 
PNP type is MJE2955T. 


ABSOLUTE MAXIMUM RATINGS 


VcEO Collector-emitter voltage (I_ = 0) 60 V 
Vero Collector-base voltage (I_- = 0) 70 V 
EBO Emitter-base voltage (I; = 0) 5 V 
Cc Collector current 10 A 
Ip Base current F 6 A 
Prot Total power dissipation at Tee S25 C 75 Ww 
T stg Storage temperature -55 to 150 “iG 
j JUnction temperature 150 =C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
C Cc 
B B 
NPN € PNP E 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
TO-220 
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THERMAL DATA 


Rin pease Thermal resistance junction-case max 1.66 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 

lcEO Collector cutoff Vee = 30V 700 | vA 
current (I, = 0) 

loex Collector cutoff Vee = 70V 1 |}mA 
current (Vego=1.5V) | Tease = 150°C 5 |mA 

leBo Collector cutoff Vcpo = /0V 1 |mA 
current (I_ = Q) Tease = 150°C 10 |mA 

leBo Emitter cutoff Vespo = 5V mA 
current (I; = 0) 


VEO (sus) - Collector-emitter lc =200mA 
sustaining voltage 


VeceE(sat). _ Collector-emitter lc =4A lp =0.4A 1.14] V 
sustaining voltage lc =10A lp =3.3A 8 V 


Vee(on) _Base-emitter llc =4A Vee =4V | eee 
on voltage 
hee DC current gain IL =4A Vee =4V | 20 70 
le = 10A Vee = 4V 5 
f+ Transition frequency le =500mMA Vee=10V 2 MHz 
f = 500KHz 


* Pulsed: pulse duration = 300 us, duty cycle < 2% 
For PNP type voltage and current values are negative 
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|.” | MJE3439 $683439 


7. MEB440 8683440 
EPITAXIAL PLANAR NPN pe 


PRELIMINARY DATA 
HIGH VOLTAGE TRANSISTORS 


The MJE3439, MJE3440, SGS3439 and SGS3440 are NPN silicon epitaxial planar transistors 
respectively in TO-126 and SOT-82 plastic package. They are designed for use in consumer 
and industrial line-operated applications. 


MJE3439 | MJE3440 
SGS3439 | SGS3440 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I_=0) 350V 
VcEo Collector-emitter voltage (Ip =0) 250V 
VeBO Emitter-base voltage (Ic =0) 5V 
Ic Collector current 0.3A 
Ip Base current 0.15A 
Prot Total power dissipation at Tease <25°C 15W 
T stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 
qo 27m 
tr 
12 12. 
058 058 


c.0is 


(1) Within this region the cross-section of the feads is uncontrolled 


SOT-82 TO-126 (SOT-32) 
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/!) Myeg4ag9 s699439 
S MES440 $683420 | 


THERMAL DATA 


Rh j-case Thermal resistance junction-case max 8.33 °C/W 


ELECTRICAL CHARACTERISTICS (T,.;.=25°C unless otherwise specified) 


IcBo Collector cutoff for MJE3439, SGS3439 
current (Ip =0) Vcp =350V 

for MJE3440, SGS3440 
Vecp = 250V 


lcev Collector cutoff for MJE3439, SGS3439 = 


20} pA 
current (Vee =-1.5V) Vce = 450V 500 
20 


for MJE3440, SGS3440 , 
pA 
0} pA 


Vee = 300V 
ICEO Collector cutoff for MJE3439, SGS3439 
current (lg =0) Vege =300V 
for MJE3440, SGS3440 
Vce=200V 
leBo Emitter cutoff Ven =5V 20| pA 
current (Ic =0) 
Vee(sat)” Collector-emitter lc =50mA lp =4 mA V 
saturation voltage 
Vee(sat)* Base-emitter lc=50mA lIp=4 mA 0.3 
saturation voltage 
Base-emitter Ilc=50mA Vce= 10V V 
voltage 
DC current gain Ic=2mA Vce=10V 
Ic= 20mA Vce= 10V 200 
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 . MJE3439 $GS3439 
——- MJE3440 8683440 


ELECTRICAL CHARACTERISTICS (Continued) 


ee 
a... signal Ic=5mA Vee = 10V 
current gain f= 1KHz 


Transition frequency Ic=10mA Vce= 10V 
f =5MHz 


Ccpo* Collector-base 
capacitance 


*Pulsed: pulse duration = 300us duty cycle< 1.5% 


Safe operating areas G -$256 


HEAL 


yeaa 


FOR SINGLE NON 
REPETITIVE Boscteea 


SGS/MJE3439 
SGS/MJE3440 


575 


WANA GMETEE AAO aE GA OY Ma Re te ta Oe ow nee OD eu at 8 


~ MJE3439 $G$3439 
; MJES440 $GS$3440° 


Be 


i ra s 
¢ 
Ps 
s 


Do se Wai SB 


DC current gain 


G- 4033 


hrE 


tit 
Bet TH 


a 
ioe Ltt AY 


iy i 


a es as 

ns 0 

TCTs 

Pt tii A 
Lt 


6 8 
10 


2 4 6 8 2 4 
2 10-1 Ie (A) 


Base-emitter voltage 


G-4034 


VBE thee et 


Ht ATT 

peat 111 a 
Sr NCI 
aii Pie | 


0.5 


0.25 


Collector-emitter saturation voltage 
G-4035 


nN 
wn 
oO 


INRNDRP AO ZRRRE 


Om RO 
un uo 
an 
yp | tT ft tT yyy 
Bees 
Ons EE ET 
{_—_} _} ff fr 
a 
A ES ES SN NS GRAND GS GE SED Seles canes 


HACRARnanY 


Reade 
eae [ae deeb tio 


7A Wamene 
a 


a 
= 
a 
NI 
ime 
ae 
mel 
=z 
earl 
imme ate 


a IZ 
| a ay 


Transition frequency 


G-4036 


+} —$_} 

PTT ert TNT 
See eer 
——-.4 |. HL 4 
es ae Ball 
a 
eee Seat Pe 


20 


10 


2 4 6 8 2 4 6 8 


576 


YET 3004 
MULTIEPITAXIAL MESANPN 


HIGH VOLTAGE POWER SWITCH 


The MJE13004/13005 are silicon multiepitaxial mesa NPN transistors in Jedec TO-220 
plastic package particularly intended for switch-mode applications. 


ABSOLUTE MAXIMUM RATINGS MJE13004 | MJE13005 


Collector-emitter voltage 


VcEoO Collector-emitter voltage (15 = 0) 400V 
VEBO Emitter-base (Ic = 0) 9V 
le Collector current 4A 
lem Collector peak current 8A 
Ip Base current 2A 
lem Base peak current 4A 
Prot Total power dissipation at Tease < 25°C 75W 
T stg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 
INTERNAL SCHEMATIC DIAGRAM 

C 

| | 

E 

MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
1.37722 a 
¢- 0132 TO-220 
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THERMAL DATA 


Rth j-case | hermal resistance junction-case max. 1.67 °C/W 


ELECTRICAL CHARACTERISTICS (T.2,¢ = 25°C unless otherwise specified) 


lcevV Collector cutoff for MJE13004 
current (Veg =-1.5V) | Vee = 600V 
Vee = 600V Tease = 100°C 
for MJE13005 
Vce = 700V 
Vee =700V Tease = 100°C 


leEBo Emitter cutoff 
current (I; = 0) 


VcEo(sus) Collector-emitter =10mA for MJE13004 |} 300 
sustaining voltage for MJE13005 | 400 
(Ip = Q) 


* Collector-emitter 
saturation voltage 


V cE (at) 


VBE (at) Base-emitter 
saturation voltage 


DC current gain 


Turn-on time 


Storage time 
Vec = 250V 
Fall time 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5%. 
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G- 4830 


Vt AL | ty fc 
YA ee 
AY ee 
gee 22aueeeee 
+. (ee eae 


PNR EE 
Ce a 


0 05 1 1_(A) 


Saturated switching characteristics 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics Clamped reverse bias safe operating 
G-4634 areas G- 483571 
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Clamped E,,, test circuit 
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581 


fo Raye a rer ew AKen renee Resend 


er) MJET3006 
aa 


MJEISOO7A — IULTIEPITAXIAL MESA NPN 


MOTOR CONTROL, SWITCH REGULATORS 


The MJE13006, MJE13007 and MJE13007A are silicon multiepitaxial mesa NPN transistors. 
They are mounted in Jedec TO-220 plastic package, intended for use in motor controls, 
switching regulator's etc. 


ABSOLUTE MAXIMUM RATINGS MJE13006 | MJE13007 |[MJE13007A 


Collector-emitter voltage (Vp =0) 
Vcey __ Collector-emitter voltage 
Vepo Emitter-base voltage (Ic =0) 


le Collector current 8A 

lcm Collector peak current 16A 

Ip Base current 4A 

FY, Base peak current 8A 

le Emitter current 12A 

lem Emitter peak current 24A 

Past Total power dissipation at Tcoase <25°C 80W 

T stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


E 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c- 0132 TO-220 
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-. MJE13006 


MJE13007 
MJE13007A 
THERMAL DATA 
Rthy-case | Thermal resistance junction-case max 1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,.=25°C unless otherwise specified) 


leBo Emitter cutoff Veg =9V 
current (Ic =0) 
Icev Collector cutoff 1 mA 
5 |mA 


Vcev = Rated value 
Vcev = Rated value 
Tease = 100°C 


current (Vee = 1.5V) 


VcEO(sus)” Collector-emitter 
sustaining voltage 
(lp =0) 


lc=10mA 
for MJE13006 
for MJE13007/13007A 


Vee(sat)” Collector-emitter Ic=2A Ip =0.4A 
saturation voltage Ic=5A Ip=1A 
Ic=8A Ip=2A 
Ic=5A Ip=1A 


Tease = 100°C 


VpE(sat). Base-emitter Ic=2A lIp=0.4A 
saturation voltage Ilc=5A lIp=1A 
Ic=5A Ip=1A 


Tease = 100°C 
hee* DC current gain Ic=2A Vcp=5V 8 40 
Ic=5A Vee =oV 6 30 
fr Transition frequency Ic =500mA Vee = 10V 4 MHz 
f = 1MHz 
Ccsgo Output capacitance Vcp=10V le=0 110 pF 
f=0.1MHz 
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—MiJE13007 
| MJET3O07A 


ELECTRICAL CHARACTERISTICS (Continued) 


bbls ne: bina 


RESISTIVE SWITCHING TIMES (Fig. 2) 


INDUCTIVE SWITCHING TIMES (Fig. 1) 


ts Fall time Vec = 125V Ic=5A 
Ip;=1A 
tp=25ys Duty cycle<1% 
Tease = 100°C 
Vec = 125V Ic=5A 
lIp1=1A 
tp =25us Duty cycle<1% 


* Pulsed: pulse duration <300us, duty cycle <1.5% 


Safe operating areas 
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Clamped reverse bias safe operating 


Forward biased accidental overload 
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area (See fig. 3) 
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Collector saturation voltage 


Saturation voltages 


VBE sat 
Tcase=25°C 
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Collector current spread vs. base emitter Switching. times resistive load 
voltage (See fig. 2) 


G-5244 


Vee =! 5V 


Confidence level =90°%. 


Switching times percentage variation vs. Switching times inductive load 
case temperature (See fig. 1) 


| | without antisaturation 
network 


25 50 75 100 125 Teas 


(°C) 
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Switching times inductive load vs. case 
temperature 


With antisatu ration 
network 


Without antisaturation 


Dynamic collector-emitter saturation 
voltage (See fig. 4) 


G -5250 


Hs 
He 
Ev 
NCE 


VoE(sat) 
(Vv) 


6 without speed-up 
Capacitor 

5 

4 

3 

2 
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Fall times vs. Lp (See fig. 1) 


G-52469 


DC current gain 


G-5236 


Tease = 25°C 
Vee = SV 
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Fig. 1 - Switching times test circuit on inductive load, with and without antisaturation network 


Di, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS: 2N5191, 2N5195 


Fig. 2 - Switching times test circuit on resistive load. 
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Fig. 3 - Forward biased accidental overload area test circuit. 


S- 6602 


Fig. 4 - Vecg(saty dyn. test circuit. 


+Vep =14V 


a 


SGS P421 


SGS P42) 


-Veg2-l4v $- 6604 


Fig. 5 - Equivalent input schematic circuit at turn-on. 
Cc 


Cc 


AVo = AV, 


Ci+C 
if CoC; AVg= AV; S~ 6605/) 


qe SES 
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Fig. 6 - Remarks to Vcgisat) dyn. test circuit (fig. 4) 


The speed-up capacitor decreases the Vc_ (sat) dyn. as shown in diagram (figure 6). 
The 50nF capacitor modifies the shape of base current with a overshoot. 
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MULTIEPITAXIAL MESA NPN 


PRELIMINARY DATA 


HIGH VOLTAGE, HIGH SPEED, POWER SWITCHING 


The MJE13008 and MJE13009 are silicon multiepitaxial mesa NPN transistors. They are 
mounted in Jedec TO-220 plastic package, intended for use in motor controls, switching 
regulators deflection circuits, étc. 


ABSOLUTE MAXIMUM RATINGS MJE13008 MJE13009 


Collector-emitter voltage (1, = 0) 


Vecev Collector-emitter voltage 700V 
VeBo Emitter-base voltage (I< = 0) 9V 
Cc Collector current 12A 
lom Collector peak current (tp < 10ms) 24A 
lp Base current 6A 
lem Base peak current (tp <10ms) 12A 
le Emitter current 18A 
lem Emitter peak current 36A 
Prot Total power dissipation at Tease <25 °C 100W 
i Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


¢- 0192 TO-220 
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THERMAL DATA 


Rth j-case Thermal resistance junction-case max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 
lEBo Emitter cutoff Ves = 9V 
current (I, = 0) 


Collector cutoff Vecev = rated value 
current V BE (off) = 1.5V 
Vcev = rated value 


Unit 


mA 


| |e 
> 


loev 


1 
5 
300 
400 


1 


Vceo(sus). Collector-emitter 
sustaining voltage 


for MJE13008 
for MJE13009 


3 
<< [3 


Collector-emitter 


V hi 
CE (sat) : 
saturation voltage 


lc=12A 1g =3A 
I, =8A ls =1.6A 
Taee= 100. C 


a 
ol 
< <<< 


Base-emitter 
saturation voltage 


hee DC current gain Ic =5A Vee =5V 
I. =8A Vee =5V 6 


Cop Output capacitance | Vcg=10V I_e=0 
f = 0.1 MHz 
Vec = 125V le = 8A 


* Pulsed: pulse duration = 300 us, duty cycle <2% 


V BE (sat) 


Co 
Wp] = 
CO] wn 


oN) 
piif< << 


= 
N 


Ww 
_~ 


Duty cycle < 1% Us 
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Collector-emitter saturation voltage Base-emitter saturation voltage 
G-5679 G-5 680 
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Collector current spread vs. base- Switching times resistive load (see 
emitter voltage eae fig. 2) ack ies 


IC | We=15V (us) 
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Switching times inductive load (see 
fig. 1) 


Vpeott =~ 5V 
Téase = 25°C 


o 2 4 6 B 10 121, (Ay 


Dynamic collector-emitter saturation 
voltage (see fig. 2) 
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Switching times vs. 
load 
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Fig. 1 — Switching times test circuit on inductive load 


S-6601 


D1, D2 - Fast recovery diodes 
Q1, Q2 - Transistors SGS: 2N5191, 2N5195 


Fig. 2 — Switching times test circuit on resistive load and Ve (sat) dyn. test circuit 


Vec 
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“ri §GS120 $GS125 
' §68121 SGS126 


|. |) 868122 Se8127 
EPITAXIAL-BASE NPN/PNP  §§ --- 


POWER DARLINGTONS 


The SGS120, SGS121 and SGS122 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration in SOT-82 plastic package intended for use in power linear and swit- 
ching applications. 

The complementary PNP type are the SGS125, SGS126 and SGS127 respectively. 


NPN |SGS120 | SGS121 | SGS122 


ABSOLUTE MAXIMUM RATINGS PNP | SGS125 | SGS126 | SGS127 


Collector-base voltage (I_-=0) 


Vceo Collector-emitter voltage (lp =0) 100V 
VeRo Emitter-base voltage (Ic =0) 
Ic Collector current 5A 
lem Collector peak current 8A 
lp Base current 0.1A 
Prot Total power dissipation at Toase <25°C 65W 
Tamb & 20°C 2W 
T stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


R2 = 1500 
MECHANICAL DATA Dimensions in mm 
Soue; 
loo 12 
058 
core SOT-82 


{1) Within this region the cross-section of the leads is uncontrolled 
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THERMAL DATA 


max 1.92 °C/W 


Rthj-case | Thermal resistance junction-case 
max 62.5 °C/W 


Rthj-amb ‘Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,;.=25°C unless otherwise specified) 


Parameter 


IcEO Collector cutoff 
current (Ip =0) 


IcBo Collector cutoff 
current (I_=0) 


lEBo Emitter cutoff Vep=5V 
current (Ic =0) 


VceEO(sus)” Collector-emitter lc =30mA 
sustaining voltage for SGS 120/125 
(Ip =0) for SGS 121/126 
for SGS 122/127 


Vece(sat)* Collector-emitter Ic=3A lIg=12mA 
saturation voltage Ic=5A lg =20mA 


Vee” Base-emitter Ic=3A VceE=3V 
voltage 

hee” DC current gain Ilc=0.5A Vce=3V 

Ic=3A Vcep=3V 


* Pulsed: pulse duration = 300yus, duty cycle<2%. 
For PNP types voltage and current values are negative 
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Safe operating areas 
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For the others characteristics curves see BDX33/BDX34 series 
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On eNas MULTIEPITAXIAL PLANAR NPN 


HIGH VOLTAGE POWER DARLINGTONS 


The $GS910, SGS$911, SGS912 and BU910, BU911, BU912 are silicon multiepitaxial planar 
NPN transistors in monolithic Darlington configuration respectively in Jedec SOT-82 
and TO-220 plastic package. They are designed for applications such as electronic ignition, 
DC and AC motor controls, solenoid drivers, etc. 


ABSOLUTE MAXIMUM RATINGS SGS912 


BU912 


SGS911 
BU911 


SGS910 
BU910 


Collector-emitter voltage (Va- = 0) 
Collector-emitter voltage (I_ = 0) 


VeEBO Emitter-base voltage (I; = 0) 

le Collector current 6A 

lom Collector peak current 10A 

Ip Base current 1A 

Prot Total power dissipation at Tease <25 C 60W 
& Storage temperature -65 to 150 °C 
Junction temperature 150 C 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab 
278% 


C-0128 


{1) Within this region the cross-section of the leads 1s uncontrolied 


SOT -82 
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'  $G$910 BUSIO 
SGS911 BU911 
‘SGS912 BUII2 


THERMAL DATA 


Rth j-case | hermal resistance junction-case max 2.08 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 
VecE = be Mo mA 
Tease = 12 mA 
lcEO Collector cutoff Vee = rated Vero 
current (Il, =0) 
lEBO Emitter-cutoff Vep = 5V 5 mA 
current (I. = 0) 


Ices Collector cutoff 
current (Vee = OQ) 


Vceo us)  Collector-emitter lc =100mA 
sustaining voltage for SGS910/BU910 
(lg = 0) for SGS911/BU911 
for SGS912/BU912 


Vee Gat)” Collector-emitter 
saturation voltage 


le =2.5A Ig =50mA 
for $GS910-911/BU910-911 
Ic =2A lg =50mA 

for SGS912/BU912 

lc =4A 1[,=0.2A(all types) 


le =2.5A I|l_p=50mA 

for SGS910-911/BU910-911 
lc =2A Ip = 50mA 

for SGS912/BU912 

lc =4A_ !g=0.2A (all types) 


Ve" Diode forward lp =4A 2.5 | V 
voltage 


™ Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 


VBE (sat). Base-emitter 
saturation voltage 
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DC current gain Collector-emitter saturation voltage 
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Saturated switching characteristics Clamped reverse bias safe operating 


G- 3857 areas G- 3858/2 


hee =50 
Voc =250V 
VBE (oft)= -9V 


SGS910-68U910 


SGS 911-8U911 
SGS 912 -BUSI2 


LAN 


Clamped E, ,p test circuit 


TEST CONDITIONS: 
Ic /lp =50 
21g1>|-'g2|>'a1 


tp sadjusted for 
nominal I¢ 


Regain 


604 


EPITAXIAL-BASE NPN 


POWER LINEAR AND SWITCHING APPLICATIONS 


The SGS3055 is a silicon epitaxial-base NPN transistors in Jedec TO-3 metal case. It is 
intended for power switching circuits, series and shunt regulators, output stages and high 


fidelity amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


Verso Collector-base voltage (I- = 0) 
VcER Collector-emitter (Rge = 1002) 
VcEO Collector-emitter voltage (I, = 0) 
Veso Emitter-base voltage (I, = 0) 


le Collector current 

lp Base current 

Prot Total power dissipation at Tease < 25 C 
stg Storage temperature 

T; Junction temperature 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA 


Collector connected to case 


100 

70 

60 

7 

15 

7 

150 

-65 to 200 
200 
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Dimensions in mm 
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THERMAL DATA 


Rth ease Thermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise specified) 


Vee = 100V 


lcev Collector cutoff 
Vee =100V Tease = 150°C 


current 
(Vee = -1.5V) 


lcEO Collector cutoff Vce = 30V 0.7|mA 
current (Ig = 30V 
lego Emitter cutoff Ven —/V 21mA 
current (I, = 0) 
lc 70 V 


VcER (us) Collector-emitter 
sustaining voltage 
(Ree = 1000) 


VeceEo (sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


Vee Gat) Collector-emitter | 1, =5A ie = 0.5A 
saturation voltage | l_ = 10A lp =3.3A 


Base-emitter = 4A Vee = 4V / As, 2 
voltage 
DC current gain Vee = 4V ay 
ae = can Vee = 4V 
fr Transition lc =1A Vee = 4V 2.5 
frequency 
La Second breakdown| Vcge = 40V 7 
collector current 


Pulsed: pulse duration = 300yus, duty cycle = 1.5% 
Pulsed: 1s, non repetitive pulse 


*% 
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Collector-emitter saturation voltage 


Base-emitter saturation voltage 
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Collector base capacitance Switching times vs collector current 
(test circuit fig. 1) 
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Switching times percentage vS Tcace Power rating chart 
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ee a EPITAXIAL-BASE NPN 


PRELIMINARY DATA 
POWER DARLINGTONS 


The SGS6386, SGS6387 and SGS6388 are silicon epitaxial-base NPN transistors in monoli- 
thic Darlington configuration and are mounted in SOT-82 plastic package. They are intended 
for use in low e medium frequency power applications. 


ABSOLUTE MAXIMUM RATINGS SGS6386 | SGS6387 | SGS6388 
Verso Collector-base voltage (I-=0) 40V 60V 80V 
Veer Collector-emitter voltage (Ree = 1000) 40V 60V 80V 
Vcev Collector-emitter voltage (Vg¢ =-1.5V) 40V 60V 80V 
Vceo Collector-emitter voltage (lg =0) 40V 60V 80V 
Vero Emitter-base voltage (Ic =0) 5V 5V 5V 
Ic Collector current 8A 10A 10A 
lcm Collector peak current 15A 

lp Base current 0.25A 

Prot Total power dissipation at Tcoase <25°C 65W 

T stg Storage temperature -65 to 150°C 

Tj Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 
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(1) Within this region the cross-section of the leads is uncontrolled 
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THERMAL DATA 


Rthj-case | Thermal resistance junction-case max 1.92 °C/W 


ELECTRICAL CHARACTERISTICS (T,,5.=25°C unless otherwise specified) 


Icev Collector cutoff Vce=rated Vceo 0. 
current (Vg¢ =-1.5V) Vcge=rated Vee Tease = 125°C 3 


mA 
mA 
IcEO Collector cutoff Vcg=rated Veep 1 |mA 
current (lp =0) 
leno Emitter cutoff Vep =5V 
current (Ic =0) 


VeceEo(sus)” Collector-emitter Ic=0.2A 
sustaining voltage for SGS6386 
for SGS6387 


for SGS6388 


VcER(sus)” Collector-emitter 
sustaining voltage 
(Ree = 1002) 


Ic =0.2A 
for SGS6386 
for SGS6387 
for SGS6388 


Veevisus)* Collector-emitter Ic=0.2A 
sustaining voltage for SGS6386 
(Veep =-1.5V) for SGS6387 


for SGS6388 


Vece(sat)”  Collector-emitter for SGS6386 


saturation voltage Ic=3A lIp=6mA 
for SGS6387, SGS6388 
Ic =5A Igp= 10mA 
for SGS6386 
Ic=6A lIp=60mA 
for $GS6387,SGS6388 


Ic=8A lp =80mA 
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ELECTRICAL CHARACTERISTICS (Continued) 


Base-emitter for SGS6386 

voltage Ic=3A Veg =3V 
for SGS6387, SGS6388 
Ic=5A Vce=3V 
for SGS6386 
Ic=6A Vcp=3V 
for SGS6387,SGS6388 
Ic=8A Vcgp=3V 


DC current gain for SGS6386 
Ic=3A Vce=3V 
for SGS6387, SGS6388 
Ic=5A Veg =3V 


for SGS6386 

Ic=6A Vce=3V 
for SGS6387,SGS6388 
Ic=8A Vce=3V 


Ve* Parallel diode for SGS6386 
forward voltage for SGS6387/6388 ie ary 
hte* Small signal Ilc=1A Vce=10V f=1MHz 
current gain Ic=1A Vce=10V f=1KHz ne 
Ccgo Collector-base Vcp=10V Ie=O f=1MHz 200 
capacitance 
Es/b Second breakdown L=12mH Ree = 1000 
energy Vee <-1.5V Ic =3.65A 


* Pulsed: pulse duration = 300us, duty cycle <1.5% 
For characteristics curves see BDX33/BD X34 series 
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MULTIEPITAXIAL PLANAR NPN SGS10005P 


ADVANCE DATA 
HIGH VOLTAGE FAST SWITCHING 


The SGS10004/10005 are silicon power Darlington transistors with integrated base-emitter 
speed-up diode, mounted in Jedec TO-3 metal case designed for high-power, fast switching 
applications. The SGS10004P and SGS10005P are mounted in SOT-93 case similar to 
TO-218. This family isan economic alternative to MJ10004 or MJ10005 particularly suitable 
for applications at 8A operating currents. 


ABSOLUTE MAXIMUM RATING SOT-93| SGS10004P 
SGS10004 


SGS10005P 
SGS 10005 


Collector-emitter voltage (1, = 0) 
Vcex Collector-emitter voltage (Vp- = -5V) 
Vcevy Collector-emitter voltage (Vee = 1.5V) 
Vepo Emitter-base voltage (Il; = 0) 


le Collector current 16A 
ley Collector peak current 25A 
lp Base current 2.5A 
lam .-—s&Baase peak current 5A 


(TO-3) 175W (SOT-93) 150W 
-65to200°C -65to175°C 
200°C 175°C 


Prot Total power dissipation at Tease < 25°C 
Storage temperature 
Junction temperature 


I Ri Typ. 1002 
_| R2 Typ. 3502 


MECHANICAL DATA ate E Dimension in mm 


Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rth j-case = hermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,.;- = 25 C unless otherwise specified 


ee 
lego Emitter cutoff Ven =2V 25 |}mA 
current (I, = 0) 
-lcerR Collector cutoff Vce = Rated Vcey 
current (Rae = 502) Tc = 100°C mA 


Vcev = Rated Value 
Vcev = Rated Value 
Tease = 150°C 


lcev Collector cutoff 
current (Vee = 1.5V) 


¥ 


Nee DC Current gain 


VEO (sus) Collector-emitter lo =250mA 
sustaining voltage Vclamp = Rated Vceo 
(Iz =0) for SGS10004 
for SGS10005 


VceEx sus)” Collector-emitter lc =2A 
sustaining voltage Vlamp = Rated Vcex 
(Vee = -5V) Tease = 100°C 
for SGS10004 
for SG$10005 


lo =10A Tease = 100°C 
Veiamp = Rated Vcex 

for $SGS10004 
for SGS10005 


lc =8A lg = 400mA 
lc= 8A [3 = 400mA 
Teco = 100 -C 


Ve at) Collector-emitter 
saturation voltage 


lc =8A lp = 400mA 
Tease = 100°C 


VBE Gat). Base-emitter 
saturation voltage 


614 


cor a $G$10004 
ie mee, SG$10004P 
2 Sesio005 
nh ee 8 $G$10005P 


ELECTRICAL CHARACTERISTICS (continued) 


V,;" Diode forward voltage le =10A 
Nee 


le=1A Vege = 10V 
frest = 1MHz 


Small-signal current 
gain 


Output capacitance 


Cop Verp = 10V le =0 


frest = 100MHz 


Turn-on time 


Vec=250V le = BA 
lei — -l Bo — 400mA 
VBE (off) = OV 


t Rise Time 


r 
te Fall time 


“Pulsed: pulse duration = 300us duty cycle = 1.5% . 


tp =50us duty cycle< 2% 
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MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE SWITCHING APPLICATIONS 


The $GS13002, SGS13003 (SOT-82 plastic package) and the SGS13002T, SGS13003T 
(TO-220 plastic package) are silicon multiepitaxial-mesa NPN transistors, intended for high 
voltage applications. They are pin to pin replacement to MJE13002 & 13003 (TO-126, with 
reserved pin out). 


ABSOLUTE MAXIMUM RATINGS S$GS13002 


SGS13002T 


$GS13003 
SGS13003T 


Collector-emitter voltage (Vag = 1.5V) 


VcEO Collector-emitter voltage (lp, = 0) 400V 
VeRO Emitter-base voltage (I. = Q) 
Cc Collector current 1.5A 
lem Collector peak current (tp < 5ms) 3A 
Is Base current 0.75A 
lem Base peak current (tp < 5ms) 1.5A 
Prot Total power dissipation at Tease < 25 C 5OW 
at Tamp < 25 -C 2W 
15 Storage temperature -65 to 150°C 
Junction temperature 150 C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab 


ra Ay 


C-0128 


(1) Within this region the cross-section of the leads 1s uncontrotied 


SOT-82 
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THERMAL DATA 


°C/W 
°C/W 


Rth j-amp Thermal resistance junction-ambient max 6 


Thermal resistance junction case 


NN 
O1 O1 


th j~case 


ELECTRICAL CHARACTERISTICS (T,,.0= 25°C unless otherwise specitieu, 


Test conditions Min. Typ. Max.| Unit 


leev Collector cutoff for $GS13002/13002T 
current Vere = 600V 1 mA 
(Vee = -1.5V) Vcr =600V Tease =100°C 5 | mA 
for $GS13003/13003T 
Vee = 700V 1 | mA 
Vee = 700V Tease = 100°C 5 | mA 


leBo Emitter cutoff Veg = OV 1 |mA 
current (Ic = 0) 


VeeEo(susy Collector-emitter | Io = 10mA 
sustaining voltage | for $GS13002/13002T 
(Ip = 0) for $GS13003/13003T 


300 
400 


Vee at) Collector-emitter| Ic =0.5A lp =0.1A 0.5 
saturation voltage} Io =1A Ip = 0.25A 1 
Ic = 1.5A Iz = 0.54 


lc=1.A; 1g=0.25A; Tease=100°C 


VBE (sat) Base-emitter 
saturation voltage 


Ic = 0.5A Iz =0.1A 
lo =1A ls =0.25A 
lo = 1AjIg = 0.25A;Tcase= 100°C 


hee*  DCcurrentgain | Ic =0.5A Vee = 2V g 40 
le = 1A Vee =2V 5 25 


1é%) 
<<< ;j/~<<<cc {cc 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter Test conditions Min. Typ. Max. Unit 


f; Transition lc= 100MA; Veg= 10V,f= 1MHz 5 10 MHz 
frequency 
Vep=10V f= 0.1 MHz 


Ccpo Collector—base 
Capacitance 


RESISTIVE SWITCHING TIMES 


ts 
f 


Veo =125V. Ie = 1A 
2!B1 = -Ipo = 0.2A 


Storage time 
t Fall time 


INDUCTIVE SWITCHING TIMES 


Vee =~5V, L = 50 mH, 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 


eee 
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Collector-emitter saturation voltage 
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Collector-emitter saturation voltage 
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DC current gain 
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Base-emitter saturation voltage 
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Base-emitter saturation voltage 
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Resistive load switching times 
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PRELIMINARY DATA 


HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 


SGSD00031 and SGSD00030 are a silicon multiepitaxial planar NPN Darlington transistors 
with integrated base-emitter speed up diode, mounted in Jedec TO-3 and SOT-93, No 
parasitic C-E diode, so that an external fast recovery free wheeling diode can be added. 
They are particularly suitable as output stage in high power, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcER Collector-emitter voltage (Ree = 50Q) 650 V 
VcEO Collector-emitter voltage (I, = 0) 400 V 
Cc Collector-current 28 A 
lom Collector peak current (tp < 10ms) 40 A 
lp Base current 6 A 
lom Base peak current (tp < 10ms) : 12 A 
Piss Total power dissipation at T.,..<25 C 150 W 
stg Storaga temperature -65 to 175 C 
T; Junction temperature 175 =C 
INTERNAL SCHEMATIC DIAGRAM 
MECHANICAL DATA Dimension in mm 
Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 
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THERMAL DATA 


Rih pease Thermal resistance junction case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25 C unless otherwise specified) 


TH ts 
loev Collector cutoff Vee = = 600V o 
current (Vg-=-15V)| same condition Tcase= 100°C 
lEBo Emitter cutoff Vee =2V 30 
current (I< =0) 
Veo (us) Collector-emitter = 100mA V 
sustaining voltage 
Vice at)” Collector-emitter. le =10A lg =0.1A 2.5 | V 
saturation voltage lc = 18A lp = 1.8A 3.5 | V 
DC current gain ee = 10A Vee =5V 30 
= 18A Vee =5V 20 


Output current accidental overload 
overload switch-off current 

Veiamip = 400V L= 100uH 
tap = = 10us he 125° C 


RESISTIVE SWITCHING TIMES 


lei =0.1A V BE or = -5V 


te Storage time 
ty Fall time 


INDUCTIVE SWITCHING TIMES 


lei =0.1A V BE oft = -5V 


ler = 1. 8A Ve = -5V 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Safe operating area 
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DC current gain 
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DC current gain 


Ic (A) 


saturation voltage 
G-5542 


Collector-emitter 
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Base-emitter saturation voltage Collector-emitter saturation voltage 
6.5543 G-5546 
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Collector-emitter saturation voltage Switching times resistance load (test 
dynamic (test circuit fig. 2) 


circuit fig. 1) 
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Switching times percentage variation 


vs. egaes 


‘le | RESISTIVE LOAO 
I¢=20A 
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160 


6-5547 


75 100 Tease (C) 


Switching times percentage variation 


VS. Tease 


INDUCTIVE LOAO 
I¢=20A 
hee =50 
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Switching times inductive load (test 
circuit fig. 1) 


Clamped reverse bias safe operating 


area G-55504 
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SWITCHING TIMES TEST CIRCUITS 
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EPITAXIAL-BASE NPN/PNP 


HIGH CURRENT DARLINGTONS 


The SGSD100 is a silicon epitaxial-base NPN transistors in SOT-93 plastic package, intended 
for use in general purpose high current amplifier application. The complementary PNP type 
is the SGSD200. 


ABSOLUTE MAXIMUM RATINGS 


VcEo Collector-emitter voltage 80 V 
Vcso Collector-base voltage 80 V 
Ic Collector current 25 A 
lem Collector peak current 40 A 
lp Base current 6 A 
Iam Base peak current 10 A 
VeBo Emitter base-voltage 10 V 
Prot Total power dissipation 130 W 
Tj Junction temperature 150 eC 


For PNP type voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


5K2 
502 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab 


(Sim. to TO-218) SOT-93 
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THERMAL DATA 


Rthj-case | Thermal resistance junction-case max 0.96 °C/W 


ELECTRICAL CHARACTERISTICS (T,25e=25°C unless otherwise specified) 


Vceo(sus)” Collector-emitter 
sustaining voltage 
(Ip =0) 


IcEO Collector cutoff 
current (Ip =0) 


IcBo Collector cutoff 
current (I- =0) 


leno Emitter cutoff | 
current (Ic = 0) 


Icev Collector cutoff ce = 80V a pA 
current (Vege = —0.3V) = 100°C mA 


Nee” DC current gain 


Vece(sat)” Collector-emitter 
saturation voltage 


Base-emitter voltage ‘- 10A 
= 100°C 
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ELECTRICAL CHARACTERISTICS (Continued) 


Xx. 
3.3 


Vpelsat) Base-emitter Ic= 20A Ig =80mA 
saturation voltage Tj = 100°C ae 


Ve Diode forward 
voltage 


Es/b Second breakdown 
energy 


Is/b Second breakdown Veep =25V t=500 ms 
collector current 


* Pulsed: pulse duration = 300 ys, duty cycle <1.5% 
For PNP types voltage and current values are negative. 


Safe operating areas 
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DC current gain (NPN type) 
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DC current gain (NPN type) 
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DC current gain (PNP type) 
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Collector-emitter saturation voltage Collector-emitter saturation voltage 
(NPN type) (PNP type) 
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Capacitances (NPN type) Capacitances (PNP type) 
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oa — MULTIEPITAXIAL PLANAR NPN 
PRELIMINARY DATA 


HIGH VOLTAGE, HIGH POWER, FAST SWITCHING 


The SGSD310 and SGSD311 are silicon multiepitaxial planar NPN Darlington transistors 
with integrated base emitter speed up diode, mounted in Jedec TO-3 and SOT-93. No 
parasitic C-E diode, so that an external fast recovery free wheeling diode can be added. They 
are particulary suitable as output stage in high power, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 


VcER Collector-emitter voltage (Ree = 5002) 600 V 
VcEO Collector-emitter voltage (15 = 0) 400 V 
le Collector-current 28 A 
lem Collector peak current (tp < 10ms) 40 A 
lp Base current 6 A 
lem Base peak current (tp < 10ms) 12 A 
Prot Total power dissipation at Tease < 25°C 150 W 
Tes Storage temperature -65 to 175 “C 
T; Junction temperature 175 =C 
INTERNAL SCHEMATIC DIAGRAM 
ie 
MECHANICAL DATA 5+ 6884 E Dimension in mm 
Collector connected to case Collector connected to tab 


TO-3 (sim. to TO-218) SOT-93 


10/84 632 
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: SGSD310 
SGSD311 


THERMAL DATA 


Rth j-case =‘ Thermal resistance junction case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 
Freres Yin ye a vi 
lceEV Collector cutoff Vce = 600V 100 | vA 

current (Vpe =-1.5V) | samecondition Tae = 100°C 2 |mA 
leBo Emitter cutoff V ee =2V 30 mA 
current (I, = 0) 
VEO (sus) Collector-emitter Ic = 100mA 400 V 
sustaining voltage 


Collector-emitter 
saturation voltage 


* 
VE Gat) 


Base-emitter 
saturation voltage 


* 
V BE (sat) 


DC current gain 


accidental overload 
switch-off current 

Velamp =400V L= 100uUH 
to) = 10s T; = 125°C 


Output current 
overload 


RESISTIVE SWITCHING TIMES 


ts Storage time 
ty Fall time 


INDUCTIVE SWITCHING TIMES 
lp) = 2A 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
For characteristics curve see SGSD00030 series 
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Vee = 250V le = 10A 
lei = 0.5A Vee off=-bV 


Bl = 0.5A Vee off = -5V 
L = 180uH 


V carip =250V I. =20A 
Vee off = -bV 


. TIP29 TIP30 
| (|) TIP2QA TIP3OA 
|. TPB TIP30B 


Teac TIPS EITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The TIP29, TIP29A, TIP29B and TIP29C are silicon epitaxial-base NPN power transistors 
in Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. The complementary PNP types are the TIP30, TIP30A, TIP30OB, TIPSOC. 


ABSOLUTE MAXIMUM RATINGS NPN | TIP29 | TIP29A|TIP29B | TIP29C 
PNP* | TIP30 | TIP30A |TIP3OB | TIP30C 


Vespo  Collector-base voltage (l_ = 0) 40V 60V 80V | 100V 
Veeo Collector-emitter voltage (Ig = 0) 40V 60V 80V | 100V 
Veso Emitter-base voltage (I; = 0) 5V 
lc Collector current 1A 
lom Collector peak current 3A 
Ip Base current 0.4A 
Prot Total power dissipation at Toase S 25°C SOW 
Tamb S25 C 2W 
Tstg ‘Storage temperature -65 to 150°C 
T; Junction temperature 150°C 


* For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 


C C 


NPN 6, PNP d, 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c- 0132 TO-220 
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/ eee,  TIP29_ TIP30 
| ..°) TIP29A TIPSOA 
|. TIP29B TIP30B 
'.  — TIP29€ TIP30C 


THERMAL DATA 


R Thermal resistance jucntion-case max 4.17. °C/W 
th }-case juent Fe 
Rthpamb Thermal resistance junciton-ambient max 62.5 C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


for TIP29/29A/30/30A 
Vere = 30V 

for TIP29B/29C/30B/30C 
Vee = OV 


lcEO Collector cutoff 
current (Ip = 0) 


lees Collector cutoff 


for TIP29/30 Vce = 40V 
current (Vg-= 0) 


for TIP29A/30A Vcr = 60V 
for TIP29B/30B Vice = 80V 
for TIP29C/30C Vee = 100V 


leno Emitter cutoff Vep= = 5V mA 
current (Ic = 0) 


Veeo us) Collector-emitter | Io =30mA 
sustaining voltage | for TIP29/30 
(Ig = 0) for TIP29A/30A 
for TIP29B/30B 
for TIP29C/30C 100 


Vece(sat) Collector-emitter | Io =1A [5 = 125mA 0.7 
saturation voltage 

VBE(on) - Base-emitter Ic =1A Voce =4A [SE 
voltage 

hee’ DC current gain le =0.2A Vee= 40 


Small signal 
current gain 


* Pulsed: pulse duration = 300us, duty cycle < 2% 
For PNP types voltage and current values are negative 
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Safe operating areas 


G-5697 
4 a SE OS GS Ba 
fo 54 Conn i eee Oe HL 
ae Ge a ee Oe | ee 
Ss 0 al eee 


SABER 
Ic MAX PULSED PULSED OPERATION eS HHH 


To Ne 
IcMAX CONT. mani Ti 


\ 


WFOR SINGLE NON 
REPETITIVE PULSE | | 


T1P298/308 
IP29C/30C 


" 
N 
al 
ly 
NU 
| 
iN 
mall 
ul 
il 


* For the others characteristics see TIP31/TIP32 series 
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TIPS TIP32 
°° i TIP31A TIP32A 
'  TIP31B TIP32B 


EPITAXIAL-BASE NPN/PNP TIC TIPs2e 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The TIP31, TIP31A, TIP31B and TIP31C are silicon epitaxial-base NPN power transistors 
in Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. The complementary PNP types are the TIP32, TIP32A, TIP32B and TIP32C. 


ABSOLUTE MAXIMUM RATINGS NPN | TIP31 | TIP31A| TIP31B |TIP31C 
PNP*| TIP32 | TIP32A! TIP32B |TIP32C 


Vero Collector-base voltage (l_ = 0) 40V 60V B0V | 100V 
Veceo Collector-emitter voltage (I, = 0) 40V 60V 80V_ | 100V 
Vespo Emitter-base voltage (I< = 0) 5V 

Cc Collector current 3A 
lem _- Collector peak current 5A 
Ip Base-current 1A 
Prot Total power dissipation at T case < 25°C 40W 

Tamp <25 °C 2W 

Tstg Storage temperature -65 to 150°C 
T; Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SHCEMATIC DIAGRAMS 
C 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c- 0192 TO-220 
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., TIP3I. TIP32 
- 3° TIPBIA TIP32A 
— ). TIP31B TIP32B 
| 852 TIP31C TIP32C 


THERMAL DATA 


Rth pease Thermal resistance junction-case max 3.12 °C/W 
Rthjamp Thermal resistance junction-ambient max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 C unless otherwise specified) 


for TIP31/31A/32/32A 
VcE = 30V 

for TIP31B/31C/32B/32C/ 
Vee = 60V 


lcEO Collector cutoff 
current (I_ = 0) 


for TIP31/32 Voge = 40V 
for TIP31A/32A Vce = 60V 
for TIP31B/32B Voce = 80V 
for TIP31C/32C Voge = 100V 


leEBo Emitter cutoff Vep = OV mA 
current (I. = 0) 


VceEo (sus) Collector-emitter = 30mA 
sustaining voltage Ha TIP31/32 
(ls =0) for TIP31A/32A 
for TIP31B/32B 
for TIP310/32C 100 


Veceyaty Collector-emitter | Io =3A lp = 375mA 1.2| V 
saturation voltage 
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lcEs Collector cutoff 
current (Vee = 0) 


- «ry  TIP31 TIP32 
+ TIP31A TIPB2A 
_!, TIP31B TIP32B 
“.s TIP31G TIP32C 


ELECTRICAL CHARACTERISTICS (continued) 


Vee(on) Base-emitter Vee =4V 
voltage 

DC current gain lc= ae Voce = 4V 

Ic = Vee =4V 


Small signal 
current gain 


* Pulsed: pulse duration = 300us, duty cycle < 2% 
For PNP types voltage and current values are negative 


Safe operating areas 
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Collector-emitter saturation voltage DC current gain (PNP types) 
(PNP types) 
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-p-) TIP35_ TIP36 
‘KJ TIP35A TIP36A 
Py) TIP35B TIP36B 


_-\/ e866 TGC EPITAXIAL-BASE NPN/PNP 


ADVANCE DATA 
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POWER AMPLIFIER AND SWITCHING APPLICATIONS 


The TIP35/35A/35B/35C are silicon epitaxial base NPN transistors in SOT-93 plastic 
package. They are intended for power amplifier and switching applications. The comp- 
lementary PNP types are TIP36/36A/36B/36C. 


ABSOLUTE MAXIMUM RATINGS PNP*| TIP36 | TIP36A|TIP36B | TIP36C | 
NPN | TIP35 | TIP35A|TIP35B | TIP35C 


Collector-emitter voltage (1,=0) 
Vespo  Collector-base voltage (1_-=0) 


60V 80V 100V 


Epo Emitter-base voltage (1. =0) 5V 
Cc Collector current 25A 
lem Collector peak current 50A 
lp Base current 5A 
Prot Total power dissipation at Tease <25 C 125W 
Tae Storage temperature -65 to 150°C 
T; Junction temperature 150 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
B 8 
PNP d, NPN 0, 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim, to TO-218) SOT-93 
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-* TIP35 TIP36 
— * is S TIP35A TIP3GA 
—. + <9 TIP35B TIP36B 
lo TIP85C TIP36C 
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THERMAL DATA 


Rth pease Thermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified) 


lcEO Collector cutoff for TIP35/35A/36/36A 
current (I, = 0) Vce = 30V 
for TIP35B/35C/36B/36C 
Vee = 60V 


Unit 


lEBo Emitter cutoff V BE =5V 
current (Vee = 0) 


l ces Collector cutoff VceE = Rated VcEO 
current (Vpe = 0) 


NJ 
=| a 1:3. - 3 
> Pi>P> > 


V CEO (sus) Collector-emitter 
sustaining voltage 


lo =30mA 

for TIP35/TIP36 
for TIP35A/TIP36A 
for TIP35B/TIP36B 
for TIP35C/TIP36C 


hee DC Current gain 25 
l6=154 9 Voe =4V 10 50 


Vee sat)’  Collector-emitter lo = 15A lh =1.5A 1.8 
saturation voltage lc =25A lp =5A 4 


VBE (on): Base-emitter lo = 15A Vee = 4V 2 
. on voltage le =25A Vee =4V 4 
f> Transition le —i1A Vce = 10V 
frequency f = 1MHz 3 MHz 


Nee Small signal le = 1A Vee = 10V 
current gain f = 1KHz 


Oo ODs 
QO0O0 


25 — 


* Pulsed: pulse duration < 300ps, duty cycle < 2% 
For PNP types voltage and current values are negative 
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rope TIP ‘Tip42 
i. 2° HP41A TIP42A 
|. > TIP41B TIP42B 


Tai T1426 EPYTAXTAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The TIP 41, TIP 41A, TIP 41B, and TIP 41C are silicon epitaxial-base NPN power 
transistors in Jedec TO-220 plastic package intended for use in medium power 
linear and switching applications. 

The complementary PNP types are the TIP 42, TIP 42A, TIP 42B and TIP 42C 
respectively. 


ABSOLUTE MAXIMUM RATINGS NPN | TIP41 | TIP41A | TIP41B | TIP41C 
PNP*| TIP42 | TIP42A | TIP42B | TIP42C 


Vepo  Collector-base voltage (l_ = 0) 40V 60V 80V 100V 
VceEQ Collector-emitter voltage (I, = 0) 40V 60V 80V 100V 
VeBo Emitter-base voltage (I< = 0) 5V 
le Collector current 6A 
lom Collector peak current 10A 
lp Base current 3A 
Prot Total power dissipation at T case S 25° C 65W 
Tamb=2>- C QW 
Tas Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


PNP NPN, 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€- 01392 TO-220 
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Case TIp41 TIP42 
' ' 1!) TIPATA TIPA2A 
|") TIPATB TIP42B 

TIP41C TIP42C 


THERMAL DATA 


Rthj-case Thermal resistance junction-case 
Rthjamb Thermal resistance junction-ambient 


max 1.92 °C/W 
max 62.5 °C/W 


ELECTRICAL CHARACTERISTICS (T.as- = 25°C unless otherwise specified) 


Min. Typ. Max. 


IcEO Collector cutoff for TIP41/41A/42/42A 

current (lp = 0) Vee = 30V 

for TIP41B/41C/42B/42C 
OV 


Collector cutoff 
current (Vee = 0) 


for TIP41/42 = Vce = 40V 
for TIP41A/42A Voe = 60V 
for TIP41B/42B Voce = 80V 


Ices 


lEBo Emitter cutoff Ven = 5V 
current (Ic = 0) 


Ic = 30MA 
for TIP41/42 

for TIP41A/42A 
for TIP41B/42B 
for TIP41C/42C 100 


Voce (sat) Collector-emitter lc =6A lp =0.6A 1.5] V 
saturation voltage 
Base-emitter Voce = 4V 
voltage 
DC current gain lc = : ‘ Voce = 4V 
lc = Vee = 4V 75 


Small signal =0.5A Vee = 10V 
Current gain f = 1KHz 
= 1MHz 


Vceo (sus), Collector-emitter 
sustaining voltage 
(ig = 0) 


* Pulsed: pulse duration = 300us, duty cycle < 2% 
For PNP types voltage and current values are negative 
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_ MULTIEPITAXIAL PLANAR NPN 


LINEAR AND SWITCHING APPLICATIONS 


The TIP47 to TIP5O are silicon multiepitaxial planar transistors in TO-220 plastic package 
intended for linear and switching applications. 


ABSOLUTE MAXIMUM RATINGS TIP48 | TIP49 | TIP5O 


Collector base voltage (Il_- = 0) 


VcEO Collector emitter voltage (Ig = 0) 

VEBOo Emitter base voltage (I. = 0) 

lc Collector current 1A 

lom Collector peak current 2A 

lp Base current 0.6A 

Prot Total power dissipation at Tpace S 25°C 40W 

Prot Total power dissipation at Tamp < 25°C 2W 

Tet Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


E 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€- 0132 TO-220 


10/82 646 


A wren mn rene x ata 


THERMAL DATA 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max. 3.125 °C/W 
max. 62.5 °C/W 


Rth jJ-case 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Collector cutoff for TIP47 Vee = 350V 
current (Vee = 0) for TIP48 Vee = 400V 
for TIP49 Vee = 450V 
for TIP50 Vee = 500V 


Collector cutoff for TIP47 Vee = 150V 
current (Ig = QO) for TIP48 Vce = 200V 
for TIP49 Vee = 250V 
for TIP50 VcE = 300V 


Emitter cutoff 
current (Ic = 0) 


Veco (sus) Collector emitter le =30mA for TIP47 
sustaining voltage for TIP48 

for TIP49 

for TIP50 


V cE (sat) = Collector emitter 
saturation voltage 


Vee(on) Base emitter 
on voltage 
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Hee” DC current gain 


Transition frequency Vere =10V Ie =0.2A 
f = 2MHz 


Small signal 
current gain 


* Pulsed: pulse duration = 300 us duty cycle < 2%. 


Safe operating areas 
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DC current gain 
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Collector-emitter saturation voltage 
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Saturated switching characteristics 
(resistive load) 
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Te (MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The TIP51, TIP52, TIP53, TIP54 are silicon multiepitaxial mesa NPN transistors in SOT-93 
plastic package. ; 
They are intended for high voltage, fast switching industrial and consumer applications. 


ABSOLUTE MAXIMUM RATINGS TIP52 , TIP53 


Collector-emitter voltage (Vge = 0) 


VcEO Collector-emitter voltage (I_ = 0) 400V 

VeEBO Emitter-base voltage (Ic = 0) 

le Collector current 3V 

lom Collector peak current 5A 

Is Base current 0.6A 

Prot Total power dissipation at Tcase < 25°C 100W 

T stg Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 


10/82 652 


THERMAL DATA 


Rth j-case 


Thermal resistance junction-case 


1.25 


°C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


i 


Collector-cutoff 
current (Vp¢e = 0) 


Ices 


Collector cutoff 
current (Ip = 0) 


lcEO 


Emitter cutoff 
current (Ic = 0) 


| EBO 


VeeEo(sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


* Collector-emitter 
saturation voltage 


VcE (sat) 


Base-emitter 


DC current gain 


Small signal 
current gain 


for TIP51 
for TIP52 
for TIP53 
for TIP54 


for TIP51 
for TIP52 
for TIP53 
for TIP54 


lo =30mA 


1-=0.2A; Vee =10V; f=1KHz 
l¢=0.2A; Vee=10V; f=1 MHz 
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VceE = 350V 
Vce = 400V 
VceE = 450V 
Vce = 500V 


VceE = 150V 
VceE = 200V 
Vce = 250V 
VcE = 300V 


for TIP51 
for TIP52 
for TIP53 
for TIP54 


es 4 ree giant oes ote aah 
2 , TIP51 
F et : 
f 2 of 4 
is yy ot 


i 
TIPE 
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wen Nae 
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Parameter 


Second breakdown Vee =20V Ree = 1002 
Un clamped energy L = 30mH 


Turn-on time lc = 1A 
Vec = 200V 


Turn-off time lc =1A_ Ip,=-lpo= 100MmA 
Vec = 200V 


* Pulsed: pulse duration = 300 us duty cycle = 1.5% 


Safe operating areas 
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POWER DARLINGTONS 


The TIP100, T!IP101 and TIP102 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration mounted in Jedec TO-220 plastic package, intended for use in 
power linear and switching applications. The complementary PNP types are the TIP105, 
TIP106 and TIP107 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN 
PNP* 


TIP100 
TIP105 


TIP101 
TIP106 


TIP101 
TIP107 


Collector-base voltage (I_- = 0) 
VcEQ Collector-emitter voltage (l3 = 0) 
Vespo  Emitter-base voltage (I< = 0) 


100V 


Cc Collector current 8A 
lom Collector peak current 15A 
Ip Base current 1A 
Prot Total power dissipation at Tease < 25 C SOW 
Tamb 25°C 2W 

T stg Storage temperature -65 to 150°C 


Junction temperature 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


R1 Typ. 5KQ. 77 _|R1 Typ. 5KQ 
$-1096/1 E R2 Typ. 15082 ct aia e R2 Typ. 1502 
MECHANICAL DATA Dimensions in mm 
Collector connected to tab. 
¢-0132 TO-220 
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- 5» TIP1IOO TIP1O5 
<0 '. TIPIOL TIP106 
p . } TIP1O2 TIPIO7 


THERMAL DATA 


Rh j-case Thermal resistance junction-case max 1.56 °C/W 
th Hamb Thermal resistance junction-ambient max 62.5 °C/W 


ELECTF:ICAL CHARACTERISTICS (Tce = 25 C unless otherwise specified) 


i To 


for TIP100/105 V¢e= 30V 
for TIP101/106 Vce= 40V 
for TIP102/107 


lcEO Collector cutoff 
current (I, = 0) 


for TIP100/105 Vcg= 60V 
for TIP101/106 Vcg= 80V 
for TIP102/107 


lEBO Emitter cutoff Ves =5V mA 
current (!_ = 0) 


Veo (sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


lcRo Collector cutoff 
current (I_ = 0) 


for TIP100/105 
for TIP101/106 
for TIP102/107 


Vee (sat) Collector-emitter | 1c =3A lp =6mA 2| V 
saturation voltage | |, =8A lg =80mA 2.5) V 
Vee" Base-emitter le = 8A Vee = 4V 2.8 V 
voltage 
hee DC current gain Ic =3A Vor = 4V 1000 20000 
le = 8A Vee = 4V 200 
Vv," Forward voltage | I- =-I- =10A 


of commutation 
diode (Ip — 0) 


* Pulsed: pulse duration = 300us, duty cycle << 2%. 


For PNP types voltage and current values are negative 
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DC transconductance (NPN types) 


Collector-emitter saturation voltage 
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Saturated switching characteristics 
(NPN types) 
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lp (mA) 


Small signal current gain (NPN types) 
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Collector-base capacitance (PNP types) 


Collector-emitter saturation voltage 
(PNP types) 
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Small signal current gain (PNP types) 
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DC current gain (PNP types) 
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Saturated switching characteristics 
(PNP types) 
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DC transconductance (PNP types) 
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Collector-base capacitance (NPN types) 
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EPITAXIAL-BASE NPN/PNP = t(sCtSS™! 


POWER DARLINGTONS 

The TIP110, TIP111, TIP112 and the SGS110, SGS111, SGS112 are silicon epitaxial-base NPN 
transistors in monolithic Darlington configuration respectively in TO-220 and SOT-82 plastic 
package. They are intended for use in medium power linear and switching applications. 
The complementary PNP types are the TIP115, TIP116, TIP117 and the SGS115, SGS116, 
SGS$117 respectively. 


NPN | TIP110 | TIP111 | TIP112 
NPN | SGS110 | SGS111 | SGS112 
PNP | TIP115 | TIP116 | TIP117 


ABSOLUTE MAXIMUM RATINGS PNP |SGS115 |SGS116 | SGS117 
Vero Collector-base voltage (I-=0) 60V 80V 100V 
VcEO Collector-emitter voltage (Ip =0) 60V 80V 100V 
VeRO Emitter-base voltage (Ic =0) 5V 
Ic Collector current 2A 
lcm Collector peak current 4A 
Ip Base current 5OmA 
Prot Total power dissipation at Tease <25°C 50W 
Tamb <25°C 
T stg Storage temperature -65 to 150°C 
Tj Junction temperature 150°C 


For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


$-1036/) E 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab 


4 gu 


Cc-0178 


(1) Within this region the cross-section of the leads 1s uncontrotied 


SOT -82 
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[ ae 

ff) TIP/S88110-115 
OSS BON TIP/SBSH1-TIB 
vb) TIP/S68112-117 


THERMAL DATA 


max 2.5 °C/W 
max 62.5 °C/W 


Rthjcase Thermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,a5¢=25°C unless otherwise specified) 


bile mye: ee 
ICEO Collector cutoff Vce=half rated VcEo 2 
current (Ip =O) 
2 


mM 


a, : 
IcBo Collector cutoff Vcg=rated Vcgo . 1 
current (I_ =0) 
lEBO Emitter cutoff Veg =5V ah 
current (Ic =0) 


VceEo(sus)” Collector-emitter Ic =30mA 
sustaining voltage for TIP/SGS110 and TIP/SGS115 {60 
(Iz =0) for TIP/SGS111 and TIP/SGS116 {80 
for TIP/SGS112 and TIP/SGS117 | 100 
Vee(sat)” Collector-emitter Ic=2A lIp=8mA 2.5 
saturation voltage 
Ver” Base-emitter voltage Ic=2A Vee =4V 


Nee* DC current gain Ic=1A Vce=4V 1000 
Ic=2A Vce=4V 500 


* Pulsed: pulse duration = 300us, duty cycle<2%. 
For PNP types voltage and current values are negative 
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DC current gain (PNP types) 
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Base-emitter voltage (NPN types) 


S 
~ 
wn 


Lit tie 


ie 


ease 
ae 


DC current gain (PNP types) 


LT 
ann, 


UAE 


1} a RS De 

; ee 

| EC 
“ 6 8 2 4 


6 6 
10 1 1¢ (A) 


Base-emitter saturation voltage 
(NPN types) 


Base-emitter voltage (PNP types) 
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Collector-emitter saturation voltage 
(NPN types) 


G- 4754 


ESET eel a 
Ce Te | 
i A | ie 
14 || Nea | ITT 
ae A || 
a || 
A | 
A 
| LATTA EINE | TENA 
a 
LT ee ll 
NR 


VcE(sat) 
(Vv) 


1 


10 1 10 Ig(mA) 


665 


POONER RARE ARCALEAIAY CARLA LA ODIO AICO FI OG PAE EE ARTO, RI AOE A rg 
Fy 


; ¢ * £4 TIP/SGS110- 
oc TIP/$GS111- 


115 
| 1-116 
8s TIP/SGS112-117 


Base-emitter saturation voltage 
(PNP types) 


G- 4766" 


SSR ORE OE ST. OH Re, Se 
SS mary A CA Ht S18 NE SA," ARE a 
ee ee eee ee deal 

CRT (OG GE HS = 


Collector-emitter saturation voltage 
(NPN types) 


ae 
am 
Yt y 
aa 
| 
y, 


=e 
| 
| 
yy 
dl 


ae 


: TIP/$GS110-115 
TIP/SGS111-116 
TIP/SGS112-117 


eo MON 
> 
3, * 
Y ré 
erent ne onan eens. 


mae 
Lp 
i 
z 
i 
H 
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Collector cutoff current (NPN types) 
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Collector-emitter saturation voltage 
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Collector cutoff current (PNP types) 
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Saturated switching characteristics 
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Saturated switching characteristics 


Capacitances (NPN types) 
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POWER DARLINGTONS 


The TIP120, TIP121 and TIP122 are silicon epitaxial-base NPN transistors in monolithic 
Darlington configuration in Jedec TO-220 plastic package, intended for use in power linear 
and switching applications. 

The complementary PNP types are the TIP125, TIP 126 and TIP127 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN TIP120 | TIP121 
PNP* | TIP125 | TIP126 


TIP122 
TIP127 


Vcpo Collector-base voltage (I_ = 0) 
Vcto Collector-emitter voltage (I, = 0) 
Vespo Emitter-base voltage (l- =0) 


le Collector current 5A 

lem Collector peak current 8A 

lp Base current 0.1A 

Prot Total power dissipationa at Tease <25 C 65W 
Tamb 25 C 2W 

Tstg Storage temperature -65 to 150°C 


Junction temperature 150°C 


* For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


| R1 Typ. 5k2 


S$ -1036/) R2 Typ. 1502 $-1037/1 R2 Typ. 1502 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


C- 0132 TO-220 


10/84 668 


* 8") TIP120 TIPI25 
| | TIP121 TIP126 
TIP122 TIPI27 


THERMAL DATA 


Rthpease - Thermal resistance junction-case max 1.92 ~C/W 
Rth j-amb Thermal resistance junction-ambient max 62.5 ~C/W 


ELECTRICAL CHARACTERISTICS (T,,.. = 25°C unless otherwise specified) 


lcEO Collector cutoff 0.5 | mA 
current (I, = 0) 0.5 | mA 
0.5 | mA 


Test conditions 


for TIP120/5 Vee = 30V 
for TIP121/6 Voge = 40V 
for TIP122/7 Vee = 50V 


lcBo Collector cutoff 
current (I_ = 0) 


for TIP120/5 Veep = 60V 0.2 mA 
for TIP121/6 Vceg = 80V 0.2 | mA 
for TIP122/7 Veg = 100V 0.2 | mA 


leBo Emitter cutoff Vep =5V 2 | mA 
current (Ic = 0) 


VcEO (sus) Collector-emitter le = 30mA 
sustaining voltage | for TIP120/5 V 
(I, = 0) for TIP121/6 V 
for TIP122/7 V 
Vee (sat) Collector-emitter le = 3A lp a 12mMA 2 V 
saturation voltage | Ic =5A lg =20mA 4 V 
V BE (on). Base-emitter le = 3A Vee = 3V 2.5 V 
voltage 
hee” DC current gain lc =0.5A Vee = 3V 1000 — 
Ie =3A Veep = 3V 1000 = 


* Pulsed: pulse duration = 300us, duty cycle < 2% 
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Base-emitter voltage (PNP wee 
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iy TIP/SGS130-135 
| © TIP/$GS131-136 
1) TIP/SGS132-137 


iat | EPITAXIAL-BASE NPN/PNP 


POWER DARLINGTONS 


The TIP130, TIP131, TIP132 and the SGS130, SGS131, SGS132 are silicon epitaxial-base 
NPN transistors in monolithic Darlington configuration respectively in TO-220 and SOT-82 
plastic package - They are intended for use in linear and switching applications. The comp- 
lementary PNP types are the TIP135, TIP136, TIP137 and the SGS135, SGS136, SGS137 
respectively. 


ABSOLUTE MAXIMUM RATINGS NPN TIP130 | TIP131 | TIP132 
NPN S$GS130 | SGS131 $GS$132 
PNP TIP135 TIP136 TIP137 
PNP S$GS135 | SGS136 | SGS137 
Vepo Collector-base voltage (I_ = 0) 60V 80V 100V 
VceO Collector-emitter voltage (Ig = 0) 60V 80V 100V 
Veso Emitter-base voltage (I- = 0) 5V 
le Collector current 8A 
lom Collector peak current 12A 
lp Base current 0.3A 
Prot Total power dissipation at Tgase < 25 cL 70W 
Tamp <25°C 2W 
T stg Storage temperature 65 to 150°C 
Tj Junction temperature 150°C 
For PNP types voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
Cc 
emai ec 
| 
| 
| 
| 
R1= 5KQ 
ea aa R2= 1502 


§-1036/1 E 


MECHANICAL DATA 


Dimensions in mm 


Collector connected to tab 
27 


c-0178 


(1) Within this region the cross-section of the feads 15 uncontrolled 


SOT -82 
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<6 6° TIP/SGS130-135 
*  TIP/$GS131-136 
|. | TIP/SGS132-137 
THERMAL DATA 
Rth pease Thermal resistance junction case max 1.78 “C/W 
Rinpamb —s Thermal resistance junction-ambient max 63.5 C/W 


ELECTRICAL CHARACTERISTICS T,,,. = 25°C unless otherwise specified) 


Parameter Test conditions Min. Typ. Max. 
lcEo Collector cutoff Ver = half rated Veceo 
current (I, = 0) 
lcpo Collector cutoff Vecspo = rated Vero 0.2 
current (Il_ = 0) 


lEBO Emitter cutoff Veg = 5V 
current (Ic = 0) 


V ceo (sus) Collector-emitter 
sustaining voltage 
(Ig = 0) 


le = 30mA 

for TIP/SGS130 and TIP/SGS135 
for TIP/SGS131 and TIP/SGS136 
for TIP/SGS132 and TIP/SGS137 


Vee (sat). Collector-emitter | Ic =4A lz = 16mA 
saturation voltage | I; =6A lp =30mA 


Vee. Base-emitter Il =4A Vee = 4V 
voltage 
hee DC current gain le =1A Veep =4V 500 
Ic =4A Vee =4V 1000 15000 


* Pulsed: pulse duration = 300us, duty cycle < 2%. 
For PNP types voltage and current values are negative 
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Power derating chart 
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EPITAXIAL-BASE NPN/PNP 


POWER DARLINGTONS 


The TIP140, TIP141, TIP142 are silicon epitaxial base NPN transistors in monolithic 
Darlington configuration and are mounted in SOT-93 plastic package. They are intended 
for use in power linear and switching applications. 

The complementary PNP types are TIP145, TIP146, TIP147 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN TIP142 


TIP147 


TIP140 
TIP145 


TIP141 
TIP146 


80V 


Collector-base voltage (!_ = 0) 


VcEO Collector-emitter voltage (I, = 0) 80V 100V 
VeBo Emitter base voltage (I. = 0) 5V 

lc Collector current 10A 

lem Collector peak current (repetitive) 20A 

Ip Base current 0.5A 

Prot Total power dissipation at Tease < 25°C 125W 

T stg Storage temperature ~65 to 150°C 


Junction temperature 


* For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAMS 


Rl = 5KQ 
R2 = 1502 


$+ 103641 E 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


(sim. to TO-218) SOT-93 
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Ff 5. TIP140 TIP145 
 TIPI4L TIP146 
TIP142 TIP147 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1 °C/W 


ELECTRICAL CHARACTERISTICS (T,.... = 25°C unless otherwise specified) 


rt 


for TIP140/5 Vcp = 60V 
for TIP141/6 Vog = 80V 
for TIP142/7 


Parameter 


leBo Collector cutoff 
current (I_ = 0) 


lcEO Collector cutoff for TIP140/5 Veg = 30V 
current (Ip = 0) for TIP141/6 Vee = 40V 
for TIP142/7 Voge = 50V 


(Ic = 0) 


lc = 30mA for TIP140/5 60 
for TIP141/6 
for TIP142/7 


VcEo gus) Collector emitter 
sustaining voltage 
(Ip = 0) 


Vee gat) Collector-emitter Ic = 5A ls =10mA 2/)V 
saturation voltage lc = 10A lp =40mA 3 ),V 


DC current gain 


Turn-on time 


tott Turn-off time 


* Pulsed: pulse duration = 200 us, duty cycle = 1.5%. 
For PNP devices voltage and current values are negative 


l,=10A Ip, =40mA 
Ino =-40 mA R, = 32 
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DC current gain (TIP145/6/7) 
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Collector-emitter saturation voltage 
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2N3055 
| EPITAXIAL-BASE NPN 


POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N3055 is a silicon epitaxial-base NPN transistor in Jedec TO-3 metal case. It is in- 
tended for power switching circuits, series and shunt regulators, output stages and high 


fidelity amplifiers. 


ABSOLUTE MAXIMUM RATINGS 


Vopo Collector-base voltage (l_ = 0) 100 V 
CER Collector-emitter voltage (Rap = 1002) 70 V 
VoEO Collector-emitter voltage (lp = 0) 60 V 
VeBo Emitter-base voltage (Il, = 0) 7 V 
lo Collector current 15 A 
Ip Base current 7 A 
Prot Total power dissipation at T,.4. < 25 °C 115 W 
Tesi Storage temperature -65to 200 °C 
T; Junction temperature 200 °C 
INTERNAL SCHEMATIC DIAGRAM C 
B 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
TO-3 


10/84 682 


THERMAL DATA 


Rihj-case 4 !hermal resistance junction-case max 1.5 °C/W 


ELECTRICAL CHARACTERISTICS (T,, = 25 °C unless otherwise specified) 


Test conditions Min. Typ. Max. | Unit 
loev Collector cutoff Voge = 100 V 1 }mA 
current (Vpe= -1.5V)| Vog= 100 V- T,,,.= 150°C 5 | mA 
IcEO Collector cutoff Vop = 30V 0.7 | mA 
current (lp = 0) 
lego Emitter cutoff Vep=7V 5 
current (I, = 0) 
Ver (sus)* Collector-emitter sust.| I, = 200 mA 70 
voltage (Reg = 10022) 


Veo (sus) Collector-emitter sust. 
voltage (I, = 0) 


Voe(sat) Collector-emitter 
saturation voltage 


Base-emitter 
voltage 


DC current gain 
Group 4 
Group 5 
Group 6 
Group 7 


fe 
hee:/Nego* Matched pair is SOSA -Viel AV 
f Transition frequency | I, =1A Veop= 4V MHz 


r 
La Second breakdown Vop= 40 V 2.87 
collector current 


* Pulsed: pulse duration = 300 ys, duty cycle = 1.5% 
** Pulsed: 1s, non repetitive pulse 
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Small signal current gain Collector-base capacitance 
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HIGH VOLTAGE TRANSISTORS 


The 2N3439, 2N3440 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 
larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 


ABSOLUTE MAXIMUM RATINGS 2N3439 | 2N3440 


Vogo _—Collector-base voltage (| -=0) 450V | 300V 
Voeo _— Collector-emitter voltage (| ,= 0) 350V | 250V 
Vepo _Emitter-base voltage (| ,>=0) 7V 
lo Collector current 1A 
lp Base current 0.5A 
Pixs Total power dissipation at T .,,,<25°C 10W 

amb <DO°C 1W 
Ttg Storage temperature -65 to 200°C 
iF Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM P 


MECHANICAL DATA Dimensions in mm 


/ 


Collector connected to case 


TO-39 


6/77 686 


2N3439 
2N3440 


THERMAL DATA 


Ren j-case 


h j-amb 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 17.5 °C/W 
max 150 °C/W 


ELECTRICAL CHARACTERISTICS (T ...,= 25°C unless otherwise ae pr 


loBo Collector cutoff for 2N3439 V >,=360V 
current (1-=0) for 2N3440 V ,,_=250V 
loEO Collector cutoff for2N3439 V .~-=300V 
current (1,=0) for 2N3440 V .—~=200V 
loEx Collector cutoff for 2N3439 V .~=450V 500 
current (Vp-=-1,5V) | for2N3440 V .,~=300V 500 
lepo Emitter hea V ep=6V 20 | HA 
Current ( 
Veo (sus) *Collector-emitter I> =50mA 
SS) Sustaining voltage | for 2N3439 350 V 
(1 ,=0) for 2N3440 250 V 
Voce (saty” Collector-emitter lc =50mMA |, =4mA 
saturation voltage 
VBE(sat)” Base-emitter | Cc =50mA | B =4mA 1. 3 V 
saturation voltage 
Output capacitance | Vog=10V, f=IMHz 


lo =20MA Voe=10V 
for 2N3439 


Nee Small signal lo =5MA- Voe=10V 
current gain f = 1KHz 

Transition frequency =10mMA_ Vo¢-=10V 
fe = 5MHz 


* Pulsed: pulse duration =300 us, duty cycle <2% 


hee* DC current gain 
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Base emitter voltage 
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_. 9N3713 2N3789__ 
* ° 5N9714 9N3790 
2N3715 2N3791 


ansrié 24378 EBITAXIAL-BASE NPN/PNP 


POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N 3713, 2N 3714, 2N 3715 and 2N 3716 are silicon epitaxial-base NPN power 
transistors in Jedec TO-3 metal case. They are intended for use in power linear and 
switching applications. 

The complementary PNP types are the 2N 3789, 2N 3790, 2N 3791 and 2N 3792 
respectively. 


ABSOLUTE MAXIMUM RATINGS PNP* | 2N3789 | 2N3790 
PNP* | 2N3791 | 2N3792 
NPN 2N3713 | 2N3714 


NPN 2N3715 | 2N3716 


VesBo Collector-base voltage (I_- = 0) 


VcEo Collector-emitter voltage (I, = 0) 
VeRO Emitter-base voltage (I; = 0) 
le Collector current 
Ip Base current 
Prot Total power dissipation at Tease < 25°C 150W 
stg Storage temperature -65 to 200°C 
Tj Junction temperature 200 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C Cc 


E E 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0122 


TO-3 


10/84 690 


_,-  2N3713 2N3789 
|" 9N8714 2N3790 
QN3715 2N3791 
2N3716 2N3792 


THERMAL DATA 


Rihj-case  !hermal resistance junction-case max 1.17 °C/W 


ELECTRICAL CHARACTERISTICS (T,... = 25°C unless otherwise specified) 


lcex Collector cutoff Vee = 80V 

current for 2N3713/15/89/91 

(Vee — -1.5V) VcE = 100V 
for 2N3714/16/90/92 
Tease = 150°C 
VceE = 60V 
for 2N3713/15/89/91 
Vee = 80V 
for 2N37 14/16/90/92 


lEBo Emitter cutoff 
current (I, = 0) 


Veceo (sus). Collector-emitter | l¢ =200mA 
sustaining voltage | for 2N3713/15/89/91 
(Ip = 0) for 2N3714/16/90/92 


Vee (at).  Collector-emitter [I~ =5A lp =0.5A 


saturation voltage | for 2N3713/14/91/92 
for 2N37 15/16 
le = 4A lp a 0.5A 
for 2N3789/90 


Vee (at). | Base-emitter lc =5A Ip =0.5A 
saturation voltage | for 2N3713/14/89/90 
for 2N3715/16/91/92 


Base-emitter volt. | Ic =3A 


DC current gain lc= VcE 

for 2N3713/14/89/50 

for 2N3715/16 

for 2N3791/92 

le = 3A VcE =2V 
for 2N3713/14/89/90 

for 2N3715/16/91/92 

le = 10A Vee = = 4V 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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DC transconductance (NPN types) 
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Base-emitter saturation voltage 
(NPN types) 


Vee(sat) oo i 
ae Os 0 CW 


ae ie DA ima 
CT 0 | 
15 EE Ee Eth 
Fae a | a | 
HH 
ae ea 
PTT oT ETA 
1 BRR ey 40) ae aE 
a 
a | aE 
aa ET ee ee 
ce NO a PP 
Perey eee CO 6 0 | DD 
si DU a: BD] a HO 0 
aa A a 
Pa 2 OG a a 
PT TT 
, a 
2 4 


Collector-base capacitance (NPN types) 
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Base-emitter saturation voltage 
(PNP types) 
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Transition frequency (NPN types) 
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Saturated switching characteristics 
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2N3713 2N3789 
2N3714 2N3790 
2N3715 2N3791 
2N3716 2N3792 


Transition frequency (PNP types) 
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EPITAXIAL-BASE NPN 


HIGH POWER TRANSISTORS 


The 2N3771 and 2N3772 are silicon epitaxial-base transistors mounted in Jedec TO-3 metal 
case. They are intended for linear amplifiers and inductive switching applications. 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (Ip =0) 40V 60V 
Vecev Collector-emitter voltage (Vge-= — 1.5V) 50V 80V 
Vcso Collector-base voltage (I_-=0) 50V 100V 
VeRO Emitter-base voltage (Ic =0) 5V 7V 
Ic Collector current 15A 10A 
lem Collector peak current 30A 30A 
lp Base current 7.5A 5A - 
Isu Base peak current 15A 15A 
Prot Total power dissipation at Tcase <25°C 150W 
Tstg Storage temperature — 65 to 200°C 

Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 


5/84 696 


2N3/71 
2N3772 


THERMAL DATA 


Rthj-case Thermal resistance junction-case max 1.17. °C/W 


ELECTRICAL CHARACTERISTICS (T,.5-=25°C unless otherwise specified) 


IcEo Collector cutoff for 2N3771 Vce=30V 10 |mA 
current (Ip =0) for 2N3772)-Vcg=50V 10 |mA 


IcEV Collector cutoff for 2N3771 Vce=50V 
current (Vgg= —1.5V) | for 2N3772 Vce=100V 
for All VceE = 30V 
Tease = 150°C 


IcBo Collector cutoff for 2N3771 Veg =50V mA 
current (I-=0) for 2N3772) —s Vcg=100V mA 


leBo Emitter cutoff for 2N3771 Vep=5V 
current (Ic =0) for 2N3772. Ss Veg =7V 


Veceo(sus)” Collector-emitter 
sustaining voltage 
(lp =0) 


Ic=0.2A 
for 2N3771 
for 2N3772 


VeceEvisus)” Collector-emitter 
sustaining voltage 
(Ven = —1.5V) 


Ilc=0.2A 
for 2N3771 
for 2N3772 


Ree = 1000 


VcER(sus)” Collector-emitter 
sustaining voltage 
(Ree = 1000) 


Ic=0.2A 
for 2N3771 
for 2N3772 


* 


for 2N3771 


Nee DC current gain 


for 2N3772 
Ic=10A Vce=4V 
Ic=20A 


for 2N3771 
lc=15A Vce=4V 
for 2N3772 

Ilc=10A 


Vee” Base-emitter voltage 
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 2N8771 
 QN8772 


ELECTRICAL CHARACTERISTICS (Continued) 


Veckisat)* Collector-emitter for 2N3771 
saturation voltage 2 
4 
for 2N3772 
Ic=10A 1.4 
Ic=20A 4 


fr Transition frequency Ic=1A Vce=4V; f=50KHz 


hfe Small signal Ic=1A VcE=4V 
current gain f= 1KHz 


Is/b Second breakdown Vce=25V 
collector current = 1s (non ripetitive) 


* Pulsed: pulse duration = 300us, duty cycle <2% 


Safe operating areas 
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DC current gain 
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ee ri QN42840 
EPITAXIAL PLANAR PNP or 


MEDIUM POWER GENERAL PURPOSE TRANSISTORS 


The 2N4234, 2N4235 and 2N4236 are silicon epitaxial planar PNP transistors 
in Jedec TO-39 metal case. 

They are intended for use in switching and amplifier applications. 

The complementary NPN types are the 2N4237, 2N4238 and 2N4239 respectively. 


ABSOLUTE MAXIMUM RATINGS 2N 4234 | 2N4235 | 2N4236 


Collector-base voltage (lz = 0) 
Vceo Collector-emitter voltage (lg = 0) 
Veso Emitter-base voltage (Io = 0) 


—80V 
—80V 


Ic Collector current —3A 
lp Base current —0.2A 
Prot Total power dissipation at Tease <25°C 6W 
Tambo 2D © 1W 
Tstg Storage temperature —65 to 200°C 
Junction temperature 200° 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


701 5/80 


FPR memoria Aunninn an nine worn arti cto Sos ats gaa IY ROP MAA a 


sp 6) QN4234 
ae 2N4235 
sae 2N4236 


THERMAL DATA 


Rtn j-case 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T.as- = 25°C unless otherwise specified) 


Collector cutoff 
current (l_e = 0) 


IcBo 


Collector cutoff 
current (Vege = 1.5) 


Collector cutoff 
current (lp = 0) 


Emitter cutoff 
current (Ic = 0 


lEBo 


VcEO (sus) COllector-emitter 
sustaining voltage 
(Ip = 0) 


Ag AA Aa ROA Ara ag OD 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


for 2N4234 
for 2N4235 
for 2N4236 


for 2N4234 
for 2N4235 
for 2N4236 


Tease = 150°C 


for 2N4234 
for 2N4235 
for 2N4236 


for 2N4234 
for 2N4235 
for 2N4236 


Ic = —100mA 


for 2N4234 
for 2N4235 
for 2N4236 
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Voce = —40V 
Voce = —60V 
Voce = —80V 


Voce = —40V 
Voce = —60V 
Voce = —80V 


Voce = —30V 
Voce = —40V 
Voce = —60V 


Voce = —30V 
Voe = —40V 
VcE = —60V 


— 6 2 ¢3 2N4234 
os  QN4235 
5 '  QN4236 


Voce (sat). Collectoremitter 
saturation voltage 


VBE (sat) ~ Base-emitter 
saturation voltage 


V Base-emitter lc =-0.25A Voce = - 
voltage 


BE. 

Nee” DC current gain lo = -100MA Vee = -1V 
Ic = —250mA VcE =-1V 
le = -—500MA Vce = -1V 
lb =-1A Voc—p = -1V 


fr Transition le = -100MA Vcpe =-10V {3 
frequency f = 1MHz 


Coro Collector-base le =0 Vop = —10V 
Capacitance f = 100KHz 


Hie Small signal lo = —-50mMA Vop = —-10V [25 
Current gain f = 1KHz 


* Pulsed: pulse duration = 300us, duty cycle <2% 
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_/ 2N4897 EPITAXIAL PLANAR NPN 


HIGH CURRENT, FAST SWITCHING APPLICATIONS 


The 2N 4895, 2N 4896 and 2N 4897 are silicon expitaxial planar NPN transistors in Jedec 
TO-39 metal case. 
They are intended for high current, fast switching applications and for power amplifiers. 


ABSOLUTE MAXIMUM RATINGS 2N4895 | 2N4896 | 2N4897 


Collector-base voltage (I; = 0) 
VocEo Collector-emitter voltage (I, = 0) 
VeBo Emitter-base voltage (I, = 0) 


Io Collector current 
Prot Total power dissipation at T,,,,<25°C 1W 
Tease 25°C 7W 
T case 100°C 4W 
T stg Storage temperature -65 to 200 °C 
T. 200 °C 


Junction temperature 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA Dimensions in mm 


“ 


Collector connected to case 


g0.49™* 


TO-39 


6/77 704 


Prat 8 recta aw Ai wei rerio, se CAE AE CA Sek MOPARS A OD re AE i 


oe 2N4895 
- 2N4896 
2N4897 
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THERMAL DATA 


Rthj-case Thermal resistance junction-case 
th-amb Thermal resistance junction-ambient 


max 25 °C/W 
max 175 °C/W 


ELECTRICAL CHARACTERISTICS (T,,.,. = 25°C unless otherwise specified) 


a oe 


loEs Collector cutoff for 2N4895 and 2N4896 
current (Vp = 0) VogE= 120V 

Vogp= 60V 

Vor — 60V leaned = 1 50°C 
for 2N4897 

VoE = 1 50V 

Vog= 100V 

Vog= 100V 


leno Emitter cutoff Ven= 6V 
current (lp = 0) 


T case = 150°C 


VoeEo us)’ Collector-emitter lo 
sustaining voltage for oN4895 and 2N4896 


(Ip= 0) for 2N4897 


Voce (sat)” Collector-emitter ll =5A Iz = 
saturation voltage 


Base-emitter 
saturation voltage 


Vee (sat) 


Nee* DC current gain C 
for 2N4895 and 2N4897 
for 2N4896 

lo =2 A Voe= 2 V 
Toase = "09°C 

for 2N4895 and 2N4897 
for 2N4896 


lo = 0.5A Voe= 5 V 
for 2N4895 and 2N4897 
for 2N4896 


Transition frequency 


Collector-base 
capacitance 


| 
tee Turn-on time llr =5A Voc= 20V 0.35 | us 
lp, = O5A 
A 


t, Storage time = 
Fall time Igy = -Ipo= 0.5A 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
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Collector-emitter saturation voltage 
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. >. QN4918 2N4921 
- 9N4919 2N4922 


EPITAXIAL PLANAR NPN/PNP 


PRELIMINARY DATA 
MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N4921, 2N4922 and 2N4923 are silicon epitaxial planar NPN transistors in Jede TO-126 
plastic package, They are intended for driver circuits, switching and amplifier applications. 
The complementary PNP types are the 2N4918, 2N4919 and 2N4920 respectively. 


PNP | 2N4918 | 2N4919 | 2N4920 
ABSOLUTE MAXIMUM RATINGS — NPN | 2N4921 | 2N4922 | 2N4923 
40V 60V 


VcEO Collector-emitter voltage (lp =0) 80V 
Vcso Collector-base voltage (I_=0) 40V 60V 80V 
Vero Emitter-base voltage (Ic =0) 5V 

Ic Collector current 1A 

lcm Collector peak current 3A 

Ip Base current 1A 

Prot Total power dissipation at Tcase <25°C 3OW 

T stg Storage temperature —65 to 150°C 

Tj Junction temperature 150°C 


For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
B B 
PNP 4, NPN 0; 
MECHANICAL DATA Dimensions in mm 
27m 


(1) Within this region the cross-section of the leads 1s uncontrolled TO-126 (SOT-32) 


5/84 708 


5 > 2N4Q18 2N4921 
 2N4919 2NA922 
+ N4920 24923 


THERMAL DATA 


Rth j-case 


Thermal resistance junction-case max 4.16 °C/W 


ELECTRICAL CHARACTERISTICS (T,2;-=25°C unless otherwise specified) 


IcEO 


Icex 


IcBo 


lEBO 


Collector cutoff 
current (Igo =0) 


Collector cutoff Vce=rated Vero 
current (Veg= —1.5V) | Vce=rated Vero 


Collector cutoff Vcge= rated Vcgo 
current (I¢=0) 


Emitter cutoff Veg =5V 1 |mA 
current (Ic =0) 


VceEo(sus) Collector-emitter Ic =0.1A 


hre* 


VcE(sat)” 


sustaining voltage for 2N4918, 2N4921 
for 2N4919, 2N4922 
for 2N4920, 2N4923 


DC current gain 40 


10 
Collector-emitter lIp=0.1A V 
saturation voltage 
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2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 


ELECTRICAL CHARACTERISTICS (Continued) 


ni 
Vee(sat)” Base-emitter Ic=1A Ip =0.1A 1.3] V 
saturation voltage 
Vee” Base emitter Ilc=1A Vce=1V 1.3] V 
voltage 
Transition frequency nae 250mA Vce= 10V 
= 1MHz 3 MH 
Ccro Collector-base ae = 10V lIE=0 
capacitance = 100KHz pF 
Small signal ae 250mA Vege = 10V 
current gain = 1KHz 25 


* Pulsed: pulse duration = 300us, duty cycle <2% 
For PNP types voltage and current values are negative 


N 


Safe operating areas G -5290 
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- *  9N4919 2N4992 
2N4920 2N4923 


DC current gain (NPN types) DC current gain (PNP types) 
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2N4920 2N4923 


Collector-emitter saturation voltage 
(NPN types) 
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Collector-emitter saturation voltage 
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() 2N4918 2N4921 
2N4919 2N4922 
2N4920 2N4923 


Base-emitter saturation voltage Base-emitter saturation voltage 
(NPN types) (PNP types) 
G-3723 G- 3707 
i ET 2 mE 
cop emcee, Oe TE a ae ae 
pe peep ae ee EEE 
Fm ae LE | Se EAC el ee EE 
; ; OG Ee a HE 
ee 
ic eee BE 
Pee EEE 
1 a ee 
i eee ie al 
i a OD 
ee ee A 
oe ee Ea 
ee ae A 
; ; 00 a el Se a 
2 4 6 8 2 2 4 6 8 2 4 6 8 
107! 1 Ic (A) 107! 1 -Ic(A) 
Saturated switching characteristics Saturated switching characteristics 
(NPN types) (PNP types) 
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— 2N6496HULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT POWER SWITCH 


The 2N 5038, 2N 5039 and 2N 6496 are silicon planar multiepitaxial NPN transistors in 
Jedec TO-3 metal case. 
They are especially intended for high current and fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 2N5038 | 2N5039 | 2N6496 
Vopo Collector-base voltage (|_ = 0) 150V 120V 150V 
Voex Collector-emitter voltage (Vp- = -1.5V, Ree = 1002)| 150V 120V 150V 
VoeR Collector-emitter voltage (Rg-= 50 2) 110V 95V 130V 
VoEo Collector-emitter voltage (I, = 0) 90V 75V 110V 
VeBo Emitter-base voltage (I, = 0) 7V 1V 7V 
C Collector current 20A 20A 15A 
lom Collector peak current 30A 30A — 
Ip Base current SA 

Prot Total power dissipation at T,.,. < 25 °C 140W 

Tig Storage temperature -65 to 200 °C 

T; Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0122 


TO-3 


10/82 714 


err) 2N5038 
i 2N5089 
oo) 8! QNBAQE 
THERMAL DATA 
Rihj-case 4 |hermal resistance junction-case max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T,... = 25 °C unless otherwise specified) 


Test conditions Min. Typ. Max.) Unit 


loev Collector cutoff for 2N5038 
current (Vpg-= -1.5 V)} Voge = 140 V 
Voe= 100V Tyce = 150°C 
for 2N5039 
Voe= 110V 
Voe= 85V — Tyage = 150°C 
for 2N6496 
Voge = 130V 
Vog= 130V — Tyase = 150°C 


IcEO Collector cutoff for 2N5038 
current (I, = 0) Vog= 70V 

for 2N5039 

Vop= 55 V 


lEBO Emitter cutoff 
current (I, = 0) 
for 2N5038 
for 2N5039 


Vex (sus) Collector-emitter 
sustaining voltage for 2N5038 
(Veg = -1.5V, for 2N5039 
Ree = 10022) for 2N6496 


VoER (sus) Collector-emitter 
sustaining voltage for 2N5038 
(Ree = 50 Q) for 2N5039 
for 2N6496 


Vceo (sus) Collector-emitter 
sustaining voltage for 2N5038 
(I, = 0) for 2N5039 
for 2N6496 
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ELECTRICAL CHARACTERISTICS (continued) 


Test conditions Min. Typ. Max.) Unit 


Voce (saty’ Collector-emitter for 2N5038 


saturation voltage ll =12A Ip =1.2A 
l =20A Il, =5A 
for 2N5039 


Ilr = 10A Ip =1A 
ll =20A Ip = 5A 
for 2N6496 

ll =8A lp 


I 
Oo 
co 
> 


for 2N5038 and 2N5039 
lL =20A I, =5A 
for 2N6496 

lb =8A Ip =08A 


Base-emitter 


VBE (sat) é 
saturation voltage 


Voee* Base-emitter voltage | for 2N5038 


ll =12A Vop= 5V 18] V 
for 2N5039 
ll = 110A Vor= 5V 1.8) V 
for 2N6496 

Voe= 1.6 V 


DC current gain for 2N5038 


* 
Nee 


ll =2A Voe= 
lo =12A Voe= 
for 2N5039 
lb =2A  Voe= 
lb =10A Voe= 
for 2N6496 


lb =8A  Voe= 


Small signal 
current gain 


Cogo Collector-base 
Capacitance 


for 2N5038 
‘ = 120, Veo= 30 V 


for 2N5039_ 

t Storage time ll =10A Voc= 30V 1.5 | ps 
Is, = clap = 1A 
for 2N6496 


t; Fall time 
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ELECTRICAL CHARACTERISTICS (continued) 


Second breakdown 
collector current 


Second breakdown = Ree= 20 2 
energy 
for 2N5038 
for 2N5039 
for 2N6496 


* Pulsed: pulse duration = 300 ps, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 


Safe operating areas Safe operating areas 
(for 2N5038 and 2N5039) (for 2N6496) 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
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VBE(on) vs. collector current 
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Saturated switching characteristics 
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Transition frequency 
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pot EPITAXIAL PLANAR PNP 


HIGH SPEED MEDIUM VOLTAGE SWITCHES 


The 2N5151 and 2N5153 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use in switching applications. 
The complementary NPN types are the 2N5152 and 2N5154 respectively. 


ABSOLUTE MAXIMUM RATINGS 2N5151 | 2N5153 


Collector-base voltage (l_ = 0) —100V 
Veeco Collector-emitter voltage (lg = 0) —80V 
Veso Emitter-base voltage (Ic = 0) —5.5V 
lo Collector current —5A 
lom Collector peak current —10A 
lp Base current —2.5A 
Prot Total power dissipation at Tcase < 50°C 10W 
Tease = 100°C 6.7W 
Tanpo-20°C 1W 
T stg Storage temperature —65 to 200°C 
T, Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


‘TO-39 


5/80 720 


we eS 


(i 5 ON5I5I 
! 2N5153 


THERMAL DATA 


max 15 °C/W 
max 175 °C/W 


Rthj-case | hermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


Ices Collector cutoff Voce = —60V —1 | vA 

Current (Vee = 0) Voce = —100V —1|mA 

IceV Collector cutoff Voce = —60V —500 | vA 
current (Vee = 2V) | Tease =150°C 

pA 

mA 


IcEO Collector cutoff Voce = —40V —50 
current (lp = Q) 


1 
, 

leBo Emitter cutoff Ves = —4V 1 
current (Ic = 0) Veg = —9.5V 1 


4 
Voce (saty’ Collector-emitter I> = —2.5A lp = —250mA —0.75| V 
saturation voltage | lo =- 5A lg =-500mA —-1.5| V 


Vee (sat)) Base-emitter Io = -2.5A lp = —250mA —1.45| V 
saturation voltage | Il, = —5A ls = —5OOmA —2.2| V 


V Base-emitter lo =—-2.5A Voge = —5V —1.45] V 
voltage 


BE 

Nee” DC current gain for 2N5151 

Ic = —50mA Voce = —5V 
l6=-2.5A Vope =—5V 
lo = —5A Voce = -—5V 
Tease = —55°C 

lb =-2.5A Vop =~—5V 
for 2N5153 

lo = —50mA Voce =—5V 
lo =-2.5A Vope=—5V 
lc = —5A Voce = -5V 
Tease = —95°C 

lo = -2.5A 


VoEo (sus), Collector-emitter 
sustaining voltage 
(Ig = 0 


lc = —100mA 


Voce = —5V 
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ELECTRICAL CHARACTERISTICS (continued) 


Ccso Collector-base le =0 Vop = —10V 250 | pF 
capacitance f = 1MHz 


te Small signal le=-0.1A Vee =—-5V 
current gain f = 1KHz 
for 2N5151 
for 2N5153 
lb =-0.5A Voe =—-5V 


f = 20MHz 
for 2N5151 
for 2N5153 


ton Turn on time lc = —5A lpi = —0.5A 0.5 ys 
Voc = 30V 

lott Turn off time Ic = —5A |p1 = —lpo = 0.5A 1.3 us 
Voc = 30V 


* Pulsed: pulse duration = 300us, duty cycle =<2%. 
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EPITAXIAL PLANAR NPN oe 


HIGH SPEED MEDIUM VOLTAGE SWITCHES 


The 2N5152 and 2N5154 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use in switching applications. 
The complementary PNP types are the 2N5151 and 2N5153 respectively. 


ABSOLUTE MAXIMUM RATINGS 2N5152 | 2N5154 
Vcso Collector-base voltage (l_ = 0) 100V 
Vceo Collector-emitter voltage (lp = 0) 80V 
Veso Emitter-base voltage (I> = 0) 6V 
lc Collector current 2A 
lom Collector peak current 10A 
Ip Base current 1A 
Prot Total power dissipation at Toase <S 50°C 10W 

Tease = 100°C 6.7W 

Tamb = 25°C 1W 
T stg Storage temperature —65 to 200°C 
Tj Junction temperature 200°C 
INTERNAL SCHEMATIC DIAGRAM c 

B 
E 
MECHANICAL DATA Dimensions in mm 
Collector connected to case 
5.08 
7 
Cf, 
& 
TO-39 


723 5/80 


i & ge 4 
: ge } eo 
i x 
> 2N5154 


THERMAL DATA 


max 15 °C/W 
max 175 °C/W 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


Rth j-case 
Rtn j-amb 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified 


~—— 


Ices Collector cutoff Voce = 60V 
current (Vege = 0) Voce =100V 


loev Collector cutoff Voce =60V 
current (Vge=—2V)]| Tease = 150°C 


IcEO Collector cutoff Voge = 40V 
Current (lp = 0) 


leBo Emitter cutoff Vep = 5V 
current (Ic = 0) Ves = 6V 


VoceEo (sus) COollector-emitter lc = 100mMA 
sustaining voltage 
(Ip = 0) 


Voce (sat)” Collector-emitter lo = 2.5A Ip = 250mA 
saturation voltage | Il. = 5A lp = 500mMA 


Vee (sat) Base-emitter lo = 2.5A lg = 250mA 
saturation voltage | lo = 5A ls = 500mA 


for 2N5152 

lc =50mMA Vce = 5V 
Ic = 2.5A Voce = 5V 
lc = SA Voce = 5V 
Tease = —99°C 

lc = 2.5A Voce = 5V 
for 2N5154 

lo = 50mA Voce = 5V 
lc = 2.5A Voce = 5V 
Ic = 5A Voce = 5V 
Tease = —99°C 
l=25A  Voe=5V 
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ELECTRICAL CHARACTERISTICS (continued) 


Test | Test conditions Min. Typ. Max, Unit 


Coro Collector-base le =0 a = 10V 
capacitance f = 1MHz 


Gy 


Nie 


Small signal 
current gain 


for 2N5152 
for 2N5154 
Ic = = 0.5A Voce = 5V 
f = 20MHz 


20 
50 
for 2N5152 
for 2N5154 
Lae Turn on time Ic = 5A lpi = 0.5A 
Veco = 30V 
tof Turn off time Ilo = 5A Ip, = —lpo = 0.5A 1.3 
Vcc = 30V 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
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RNBIGE 2NS199 EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N5190, 2N5191, 2N5192 are silicon epitaxial-base NPN power transistors in Jedec 
TO-126 plastic package, intended for use in medium power linear and switching applications. 
The complementary PNP types are the 2N5193, 2N5194 and 2N5195 respectively. 


2N5190 | 2N5191 | 2N5192 
2N5193 | 2N5194 | 2N5195 


ABSOLUTE MAXIMUM RATINGS NPN 
PNP* 


Collector-base voltage (Il_- = 0) 60V 80V 
VcEQ Collector-emitter voltage (I, = 0) 60V 80V 
Vergo Emitter-base volage (I; = 0) 5V 
Cc Collector current 4A 
lom Collector peak current (t < 10ms) 7A 
Ip Base current 1A 
Prot -—so Total power dissipation at Tease < 25°C 40Ww 
° 
T stg Storage temperature -65 to 150 C 


Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


¢ C 
8 8 
PNP 6, NPN 6, 
MECHANICAL DATA Dimensions in mm 
2 7mAax 


12 
Q58 


TO-126 (SOT-32) 


(1) Within this region the cross-section of the leads 1s uncontroiled 


10/84 726 


"5 *. 2N5190 2N5193 
-BNB191 2N5194 
2N5192 2N5195 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 3.12 °C/W 
th j-case Thermal resistance junction-ambient max 100 °C/W 


ELECTRICAL CHARACTERISTICS (T.... = 25°C unless otherwise specified) 


for 2N5190/93 Vog = 40V 
for 2N5191/94 Vg = GOV 
for 2N5192/95 


for 2N5190/93 
for 2N5191/94 Vco- = 60V 
for 2N5192/95 Vcr = 80V 
Tee = 125°C 

for 2N5191/94 Vcore = 60V 
for 2N5192/95 


for 2N5190/93 
for 2N5192/95 


lcBo Collector cutoff 
current (I_ = 0) 


Collector cutoff 
current 
(Ves = 1.5V) 


lceEx 


Collector cutoff 
current (I, = 0) 


IcEO 


Emitter cutoff 
current (Ic = 0) 


Collector-emitter 
sustaining voltage 
(Ip = 0) 


VcEO (sus) le = 100mA 


for 2N5190/93 
for 2N5191/94 


V cE (sat) ” Collector-emitter 
saturation voltage 


lo = 1.54 Ip =0.15A 
lo =4A Ip =1A 

for 2N5190/91/92 
for 2N5193/94/95 


Voge =2V 
for 2N5190/93 
for 2N5191/94 
for 2N5192/95 

le — 4A Vee = 2V 
for 2N5190/93 

for 2N5191/94 
for 2N5192/95 


* Pulsed: pulse duration = 300us duty cycle = 1.5% 
For NPN types voltage and current values are negative 
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DC current gain (PNP types) 
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Collector-emitter saturation voltage 
(PNP types) 
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Collector-emitter saturation voltage 
(NPN types) 
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Base-emitter saturation voltage 
(NPN types) 
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Collector-base capacitance (PNP types) 


Collector-base capacitance (NPN types) 
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Transition frequency (NPN types) 
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Transition frequency (PNP types) 


Saturated switching characteristics 
(NPN types) 
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Saturated switching characteristics 
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Nera EPITAXIAL-BASE NPN/PNP 


COMPLEMENTARY HIGH POWER TRANSISTORS 


The 2N5301/2/3, 2N4398/99 and 2N5745 are silicon epitaxial-base transistors in Jedec TO-3 
metal case. They are intended for power amplifier and switching circuits. 


NPN | 2N5301 | 2N5302 | 2N5303 
ABSOLUTE MAXIMUM RATINGS —_ PNP | 2N4398 | 2N4399 | 2N5745 
40V 


Vceo Collector-emitter voltage (Ig =0) 60V 80V 
Vcso Collector-base voltage (I_-=0) 40V 60V 80V 
Verno Emitter-base voltage (Ic =0) 5V 5V 5V 
Ic Collector current 30A 30A 20A 
lcm Collector peak current 50A 

lp Base current 7.5A 

Prot Total power dissipation at Tease <25°C 200W 

T stg Storage temperature — 65 to 200°C 

Tj Junction temperature 200°C 


For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C c 
B B 
PNP 4, NPN 6, 

MECHANICAL DATA Dimensions in mm 


Collector connected to case 


39 Gmar 


TO-3 


5/84 732 


"sf. 2N5801/2/3 


We ee Mg 
© 


ped 2N4398/99 
08 2NBT45 

THERMAL DATA 

Rthj-case Thermal resistance junction-case max 0.875 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,-=25°C unless otherwise specified) 


leno Emitter cutoff Veg =5V 
current (Ic =0) 

IcBo Collector cutoff Vcp=rated Vergo mA 
current (I¢=0) 


Collector cutoff 
current (Vgg= — 1.5V) 


Vce= rated Vceo 

for 2N4398/99, 2N5745 

for 2N5301/2/3 

Vce=30V —- Tease = 150°C 
for 2N4398/99 

Vce=80V — Tease = 150°C 
for 2N5745 

Vce= rated Veeg Tease = 150°C 
for 2N5301/2/3 


IcEO Collector cutoff Vce=rated Veco 
current (Ip =0) 


lc =200mA 

for 2N4398, 2N5301 40 V 
for 2N4399, 2N5302 60 V 
for 2N5745, 2N5303 80 V 
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IcEV 


VceEo(sus) Collector-emitter 
sustaining voltage 
(lg =0) 
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ELECTRICAL CHARACTERISTICS (Continued) 


DC current gain Ic=1A VceE= 
fos 2N5745, es 
Ic=10A Vcg=2V 
Ic=20A Vcp=2V 
for 2N4398/99, 2N5301/2 
Ic=15A Vce=2V 
Ilc=30A Vce=4V 


Vece(sat)” Collector-emitter Ic=10A Ip=1A 
saturation voltage for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
Ic=15A Ip=1.5A 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
Ic=20A Ip=2A 
for 2N4398/99, 2N5301/2 
Ic=20A Ip=4A 
for 2N5745, 2N5303 
Ic=30A lIp=6A 
for 2N4398/99, 2N5301/2 


VeeE(sat) Base-emitter Ilc=10A Ip=1A 
saturation voltage Ic=15A lIp=1.5A 

for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 
Ic=20A Ip=2A 
for 2N4398/99, 2N5301/2 
lc=20A Ip=4A 
for 2N5745, 2N5303 


< < << </}/<c < < << << 


VBE” Base-emitter voltage Ic=10A VcE=2V 
for 2N5745, 2N5303 
Ic =15A Vce=2V 
for 2N4398/99, 2N5301/2 
Ic=20A Vce=4V 
for 2N5745, 2N5303 
Ic=30A Vce=4V 
for 2N4398/99, 2N5301/2 
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ELECTRICAL CHARACTERISTICS (Continued) 


fr Transition frequency Ic=1A 
f= 1MHz 
for 2N4398/99, 2N5301/2 
for 2N5745, 2N5303 


hte Small signal current Ilc=1A 
gain f=1KHz 


ts Storage time lIgi= —Ip2=1A 


ty Fall time 


* Pulsed: pulse duration = 300 ys, duty cycle <2% 
For PNP types voltage and current are negative 
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DC current gain (NPN types) 
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DC current gain (NPN types) 
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Saturation voltage (NPN types) 
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Base-emitter voltage (PNP types) 
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Collector-emitter saturation voltage 
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Turn-on time (NPN types) 
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HIGH CURRENT FAST SWITCHING APPLICATIONS 


The 2N 5336, 2N 5337, 2N 5338 and 2N 5339 are silicon epitaxial planar NPN transistors 


in Jedec TO-39 metal case. 
They are intended for high current switching applications up to 5A. 


2N5336 | 2N5338 
2N5337 | 2N5339 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (I, = 0) 


VoEo Collector-emitter voltage (I, = 0) 100V 

VeBo Emitter-base voltage (I, = 0) 6V 

lo Collector current 5A 

lom Collector peak current 7A 

lp Base current 1A 

nen Total power dissipation at T,,_,<25°C 1W 
Tease 29 © 6W 

T stg Storage temperature -65 to 200 °C 

Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


6/77 740 


-. . 2N5836 
8 8N5337 

| 2N5338 
— . 2N5339 


THERMAL DATA 


max 29.2 °C/W 
max 175 °C/W 


Rinj-case Thermal resistance junction-case 
thj-amb _|hermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,,,. = 25°C unless otherwise specified) 


Test conditions |Min, Typ. Max] Unt 


for 2N5336 and 2N5337 
Vop = 80 V 

for 2N5338 and 2N5339 
Vop= 100 V 


IcBo Collector cutoff 
current (I_ = 0) 


IcEO Collector cutoff 
current (I, = 0) 


for 2N5336 and 2N5337 
Voce = 75 V 

for 2N5338 and 2N5339 
Vor = 90V 


loex Collector cutoff for 2N5336 and 2N5337 
current (Veg = -1.5V)| Voge = 75 V 

Voe= 75V = Tease = 150°C 
for 2N5338 and 2N5339 
Vop = 90V 


Voe= 90V Tease = 150°C 


VcE0 (sus) Collector-emitter 
sustaining voltage for 2N5336 and 2N5337 
(I, = 0) for 2N5338 and 2N5339 


Vee (sat) Collector-emitter lr =2A Ip =0.2 
saturation voltage ll =5A lp = 0.5 
saturation voltage ll =SA Ip = 0.5 


DC current gain 


lc = 50mA 


hee* C C 

for 2N5336 and 2N5338 
for 2N5337 and 2N5339 
lo =2A Vee =2V 
for 2N5336 and 2N5338 
for 2N5337 and 2N5339 
Io = 5 A Voce = 2 V 
for 2N5336 and 2N5338 
for 2N5337 and 2N5339 
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2N9336 
2N5337 
2N5338 
2N5339 


cen nen 


ELECTRICAL CHARACTERISTICS (continued) 


a 


Transition frequency = plo = 058A Vog= 10 5A plo = 058A Vog= 10 = 10V p00 


Copo Collector-base vee = = 10V 
Capacitance = 0.1 mee 250 
is = 


t, Storage time | time lg SBA Voc= 40V 


oscar time 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 


Safe operating areas | 
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DC current gain 
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Switching time test circuit 


-11.6V +40V 
VCC 
+37V-- 620 20n 
25uF 
OV 
—+| 10us 820 
INPUT PULSE 470. 
DUTY CYCLE=1% S-2270 
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EPITAXIAL PLANAR PNP 


HIGH VOLTAGE TRANSISTORS 


The 2N5415, 2N5416 are high voltage silicon epitaxial planar transistors designed for 
use in consumer and industrial line-operated applications. These devices are particu- 


larly suited as drivers in high-voltage low current inverters, switching and series re- 
gulators. 


ABSOLUTE MAXIMUM RATINGS 


2N5415 | 2N5416 


Collector-base voltage (Il -=0) -200V | -350V 
CEO Collector-emitter voltage (| ,= 0) -200V | -300V 
EBO Emitter-base voltage (1 ~=0) -4V -6V 
lo Collector current -1A 
lp Base current -0.5A 
Pes Total power dissipation at T .,,.<25°C 10W 
T amb <90°C 1W 
Ttg Storage temperature -65 to 200°C 
T Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM c 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


12.7" 


TO-39 


745 5/80 


2ND415 
2N5416 


THERMAL DATA 


max 17.5 °C/W 


Rihj-case 4 !hermal resistance junction-case 
max 150 °C/W 


thyamb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T ....,= 25°C unless otherwise specified) 


logo Collector cutoff for2N5415 V .,.=-175V 
current (1_-=0) for2N5416 Vog=-280V 
loEo Collector cutoff V op=-150V 
current (| ,=0) 
leso Emitter cutoff for2N5415 Ve_=-4V -20 
current (1,.=0) for2N5416 V_~=-6V -20 
-200 
-300 
VoerR® _ Collector-emitter 
sustaining voltage 


V ceo (sus) * Collector-emitter I, =-10mA 
sustaining voltage for 2N5415 
(1,=0) for 2N5416 


lo =-50mA 
for 2N5416 


-350 
(Ree=5002) 
Voce sat)” Collector-emitter lo =-50mMA |, =-5mA ~2.5 
saturation voltage 
Vee *  Base-emitter lo =-50MA Voe=-10V -1.5 
voltage 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter Test conditions Min. Typ. Max. 


DC current gain [> =-50mMA V op=-10V 
for 2N5415 
for 2N5416 


Small signal lo =-5SMA Voe=-10V 
current gain f = 1KHz 


Transition frequency fc =-10MA Vc¢e=-10V 
f = 5MHz 
Copo Collector-base le V cg=-10V 25 | pF 
Capacitance f= ee 


* Pulsed: pulse duration = 300 us, duty cycle <2% 


Safe operating areas DC current gain 
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EPITAXIAL-BASE NPN/PNP | 


COMPLEMENTARY HIGH POWER TRANSISTORS 
The 2N5629 (NPN) and 2N6029 (PNP) are complementary silicon epitaxial-base transistors 


in Jedec TO-3 metal case. They are intended for high power audio amplifier applications and 
switching regular circuits. 


ABSOLUTE MAXIMUM RATINGS 


VcEo Collector-emitter voltage (Ip =0) 100 V 
Vcso Collector-base voltage (I_ =0) 100 V 
VeRO Emitter-base voltage (Ic =0) 7 V 
Ic Collector current 16 A 
lom Collector peak current 20 A 
lp Base current 5 A 
Prot Total power dissipation at Tease <25°C 200 W 
T stg Storage temperature — 65 to 200 a 
Tj Junction temperature 200 °C 
For PNP type voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 
c C 

B B 

PNP NPN E 
MECHANICAL DATA Dimensions in mm 


Collector connected to case 


39.54" 


TO-3 


749 5/84 


/ | 2N5629 


THERMAL DATA 


Rthj-case | Thermal resistance junction-case max 0.875 °C/W 


ELECTRICAL CHARACTERISTICS (T,.;-=25°C unless otherwise specified) 


Sonn 
IcEO Collector cutoff Vce=50V 1 |mA 
current (lg =0) 
lEBO Emitter cutoff Vep=/V 1 1mA 
current (Ic =0) 
lcBo Collector cutoff Vcp = 100V 
_ current (le =0) 
Icev Collector-emitter cutoff} Veg = 100V 1 7mA 
current (Vge= —1.5V) | Vce=100V Teaco = 150°C 5 |imA 
_ 
5 


ES 
> 


VeeEoisus)* Collector-emitter 
sustaining voltage 


(Ip =0) 
hee* DC current gain Ic= 8A Vce=2V 2 100 
Ic=16A Vce=2V 


Vce(sat) Collector-emitter lc=10A lIp=iA 
saturation voltage Ic=16A Ip=4A 


4 
1 
2 
Vee(sat)” Base-emitter Ic=10A Ip=1A 1.8 
saturation voltage 


Vee* Base-emitter voltage Ic=8A VcE=2V 
fr Transition frequency Ic=1A Vee =20V 
’ f =0.5MHz 
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ELECTRICAL CHARACTERISTICS (Continued) 


Ccro Collector-base Vcp = 10V le=0 
capacitance f=0.1MHz 500 pF 
for 2N6029 1000 | pF 


hte Small signal Ic=4A Veg = 10V 
current gain f= 1KHz 15 


* Pulsed: pulse duration = 300 ys, duty cycle <2% 
For PNP type voltage and current values are negative. 


Safe operating areas G-5291/2 
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DC current gain (NPN type) DC current gain (NPN type) 
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Collector-emitter saturation voltage 
(PNP type) 
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Collector-emitter saturation voltage 
(NPN type) 
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Turn-on time (NPN type) 
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Turn-on time (PNP type) 
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Turn-off time (NPN type) 
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elt MOOT EPITAXIAL PLANAR NPN 


PRELIMINARY DATA 
HIGH VOLTAGE POWER TRANSISTORS 


The 2N5655, 2N5656 and 2N5657 are silicon epitaxial planar NPN transistors in Jedec TO-126 
plastic package. They are intended for use audio output amplifiers, low current, high voltage 
converters and AC line relays. 


ABSOLUTE MAXIMUM RATINGS 2N5655 | 2N5656 | 2N5657 


Collector-base voltage (I_-=0) 


Vceo Collector-emitter voltage (Ig =0) 350V 

Verso Emitter-base voltage (Ic =0) 

Ic Collector current 0.5A 

lem Collector peak current 1A 

Ip Base current 0.25A 

Prot Total power dissipation at Tcoase <25°C 20W 

T stg Storage temperature —65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


Cc 
| | 
E 


MECHANICAL DATA Dimensions in mm 


2 qmax 


@ 25urax0) 38: 
i667" 10.8 


jios™ 12 


PO}? 


(1) Within this region the cross-section of the leads is uncontrolled TO-1 26 (SOT-32) 


5/84 756 


2N5650 


2N5656 
2N5657 
THERMAL DATA 
Rth j-case | Thermal resistance junction-case max 6.25 °C/W 


ELECTRICAL CHARACTERISTICS (T,2;5.=25°C unless otherwise specified) 


IcBo Collector cutoff Vcp=rated Vcgo 
current (Ie =0) 


Icev Collector cutoff Vce= rated Vero 0.1 
current (Vge= —1.5V) | Tease = 100°C 

for 2N5655 3 Vce=150V 
for 2N5656 Vee = 200V 
for 2N5657 VcE = 250V 


Collector cutoff 
current (lp =0) 


for 2N5655 = Vcep= 150V 
for 2N5656 Vce=200V 
for 2N5657. »—- Vcg=250V 


lEBo Emitter-base Vep =6V 10 | pA 
current (Ic =0) 


for 2N5655 
for 2N5656 
for 2N5757 


IcEO 


Vipryceo” Collector-emitter 
breakdown voltage 
(lg =0) 


VceEO(sus)” Collector-emitter 
sustaining voltage 


Ic=100mA for 2N5655 
L=50mH for 2N5656 
for 2N5657 


Veceisat)” Collector-emitter 
saturation voltage 
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ELECTRICAL CHARACTERISTICS (Continued) 


VBE” Base-emitter voltage Ic=0.1V 
* 


DC current gain lc =50mA Vee = 10V 25 
Ic=0.1A _ Vce= 10V 30 
Ic =0.25A Vce= 10V 
Ic=0.5A Vce= 10V 


here 


Nfe Small signal Ic=0.1A Vce=10V 
current gain f= 1KHz 20 
fr Transition frequency lc=50mA Vce= 10V 
f = 10MHz MHz 
Ccrgo Collector-base Vcp=10V f = 100KHz 25 | pF 
capacitance : 


* Pulsed: pulse duration = 300us, duty cycle <1.5% 


Safe operating areas a a aa a 
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Collector-emitter saturation voltage 
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2N0671 


i) 2N5672— MULTIEPITAXIAL PLANAR NPN 


HIGH CURRENT FAST SWITCHING APPLICATIONS 


The 2N 5671 and 2N 5672 are silicon multiepitaxial planar NPN transistors in Jedec TO-3 
metal case. 
They are especially intended for high current, fast switching industrial applications. 


ABSOLUTE MAXIMUM RATINGS 2N5671 | 2N5672 


Collector-base voltage (|, = 0) 


VoEx Collector-emitter voltage (Vg_-= -1.5 V, Rge= 50 2) 150V 

VoeER Collector-emitter voltage (Ree= 50 2) 140V 
CEO Collector-emitter voltage (I, = 0) 120V 
eno. }43O—sC Emiittér-base voltage (I, = 0) 

Ilo Collector current 30A 

Ip Base current 10A 

Prot Total power dissipation at T,,,. < 25 °C 140W 
stg Storage temperature -65 to 200 °C 

Junction temperature 200 °G 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


C-0122 


TO-3 


6/77 760 


 ) 2ND5671 
—. > 2N5672 


THERMAL DATA 


Rihj-case Thermal resistance junction-case max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,, = 25 °C unless otherwise specified) 
Parameter Test conditions Min. Typ. Max.| Unit 


loey Collector cutoff for 2N5671 Vop= 110 V 12 | mA 
current (V_-= -1.5 V)| for 2N5672 Vog= 135 V 10 | mA 
Voce= 100V Tya5e = 150°C 
for 2N5671 15 | mA 
for 2N5672 10 | mA 


IcEO Collector cutoff Voce = 80V 10 | mA 
current (I, = 0) 

leBo Emitter cutoff Vep=7V 10 | mA 
current (I, = 0) 

Vex (susy’ Collector-emitter = 200 mA 
sustaining oes for 2N5671 {120 V 
Ree = 502) 

VceER (sus) Collector-emitter 200mA 
sustaining voltage for 2N5671 +|110 V 
(Ree = 50 22) for 2N5672 /|140 V 

Voce (sus) Collector-emitter 200mA 
co voltage for 2N5671 |90 V 
(Ih= for 2N5672 | 120 V 
saturation voltage 

Vee (sat). Base-emitter Ill = 115A Ip = 1.2A 1.5) V 
saturation voltage 
Base-emitter Vee" Base-emitter voltage = 15A Vop= 5V 


ee current gain Vop= 2V 120 100 
Voe= 5V 20 
50 


Transition /f; Transition frequency Vop= 10V 


Jo 2N5671 
©) 2ND672 


Collector-base 
capacitance 


Cogo 


Turn-on time 
Storage time 
Fall time 


Second breakdown 
collector current 


= Second breakdown 
energy 


Vee = -4 V, 
= 180 pH 


* Pulsed: pulse duration = 
** Pulsed: 1 s, non repetitive pulse 


Safe operating areas 
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300 us, duty cycle = 1.5% 


DC transconductance 
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DC current gain Collector-emitter saturation voltage 
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Base-emitter saturation voltage Saturated switching characteristics 
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EPITAXIAL PLANAR PNP 


PNP SILICON TRANSISTORS 


The 2N5679 and 2N5680 are silicon epitaxial planar PNP transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose, amplifier and switching circuit. 

The complementary NPN types are the 2N5681 and 2N5682 respectively. 


ABSOLUTE MAXIMUM RATINGS 2N5679 | 2N5680 


Collector-base voltage (l_- = 0) 


Vceo Collector-emitter voltage (lp = 03 —120V 
Vesgo Emitter-base voltage (Ic = 0) 
Io Collector current —1A 
lp Base current —0.5A 
Prot Total power dissipation at Tcase S 25°C 10W 
Tambo =e © 1W 
T stg Storage temperature —65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


g0.49™* 


TO-39 


5/80 764 


2N0679 
2N5680 


THERMAL DATA 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


max 17.5 °C/W 
max 175 °C/W 


Rth j-case 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T,as- = 25°C unless otherwise specified 


Test conditions Min. Typ. Max. 


lcBo Collector cutoff for 2N5679 Vcop = —100V —1 
current (l_ = 0) for 2N5680 Vcsg = —-120V —1 
ao 


Icev Collector cutoff for 2N5679 Voce = —100V 
current for 2N5680 Vcore = -120V 
(Vee = 1.5) Tease = 150°C 

for 2N5679 = Vcr = —100V 
for 2N5680 Voce = -120V 


IcEO Collector cutoff for 2N5679 = Vce = —70V 
current (lg = 0) for 2N5680 Vcr = —80V 


leBo Emitter cutoff Ven = —4V 
current (Ico = 0) : 


~e 


= 
> > 


Vceo (sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


Voce sat)’ Collector-emitter 
saturation voltage 


Ic = —10mA 
for 2N5679 
for 2N5680 


lo = —250mA lp = —25mA 
lp = -500MA Iz = —50mA 
Ic =-1A lp = —200mA 


VBE ‘ Base-emitter lo = —250mA Voce = —2V 
voltage 
Hre* DC current gain lo = -250MA Vce = -2V 
Ic =-1A Voce = —2V 3) 
fr Transition lo = -—100MA Vce = -10V |30 MHz 
frequency f = 10MHz 
Ccoso Collector-base le =0 Vop = —20V 50 
capacitance f = 1MHz 
Kite Small signal le =-0.2A Vope=-—1.5V |40 
current gain f = 1KHz 


* Pulsed: pulse duration = 300us, duty cycle =<2%. 
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EPITAXIAL PLANAR NPN 


GENERAL PURPOSE TRANSISTORS 


The 2N5681 and 2N5682 are silicon epitaxial planar NPN transistors in Jedec 
TO-39 metal case intended for use as drivers for high power transistors in general 
purpose amplifier and switching circuits. 

The complementary PNP types are the 2N5679 and 2N5680 respectively. 


ABSOLUTE MAXIMUM RATINGS 2N5681 | 2N5682 


Collector-base voltage (l_ = 0) 


Vceo Collector-emitter voltage (Ip, = 0) 120V 
Vepo Emitter-base voltage (Ic = 0) 
Io Collector current 1A 
lp Base current 0.5A 
Prot Total power dissipation at Tcase S25°C 10W 
Tamb 25°C 1W 
Tstg Storage temperature —65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-39 


5/80 766 
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THERMAL DATA 


max 17.5 °C/W 
max 175 °C/W 


Rthycase  !hermal resistance junction-case 
Rthj-amb Thermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS (T,.;- = 25°C unless otherwise specified) 


lcBo Collector cutoff for 2N5681 Vcop = 100V 
current (le = 0) for 2N5682 = Vos = 120V 


Min. Typ. Max. 


*< 


E/EE|T SS SPEIRS 


IcEV Collector cutoff for 2N5681 Vce = 100V 
Current for 2N5682 Vcr = 120V 
(Vee = —1.5V) Tease = 150°C 


for 2N5681 = Vce = 100V 
for 2N5682 Vce = 120V 


IcEO Collector cutoff for 2N5681 = Vcr = 70V 
current (lg = 0) for 2N5682 Vor = 80V 


lEBo Emitter ae Veg = 4V 
current (I> = 


—k ok 
—t oo —-t ot — 1 —- — 


Veo (sus) Collector-emitter lo = 10mA 
sustaining voltage | for 2N5681 V 
(Ip = 0) for 2N5682 V 


Vce (sat)’ Collector-emitter 
saturation voltage 


lc = 250mMA Ig = 25mA 
lc =500mMA Ig =50mA 
lo = 1A Is = 200mA 


VeE- Base-emitter le = 250MA Vor = 2V 
voltage 
DC current gain lc = a Voce = 2V 
lo = Voce = 2V 
Transition = 100mMA_ Vce = 10V 
frequency : = 10MHz 


Ccoso Collector-base le =O Vop = 20V 
Capacitance = 1MHz 


Nie Small signal 
current gain 


* Pulsed: pulse duration = 300us, duty cycle <2%. 
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-. 2N5B75 


ato = EPITAXIAL-BASE NPN/PNP 


SILICON HIGH POWER TRANSISTORS 


The 2N5877 and 2N5878 are silicon epitaxial-base NPN power transistors in Jedec TO-3 
metal case. They are intended for use in power linear and switching applications. The com- 
plementary PNP types are the 2N5875 and 2N5876 respectively. 


2N5878 
2N5876 


ABSOLUTE MAXIMUM RATINGS NPN 2N5877 


2N5875 


Collector-base voltage (I- = 0) 


CEO Collector-emitter voltage (I, = 0) 80V 
EBO Emitter-base voltage (Ic = 0) 5V 
Cc Collector current 10A 
lom Collector peak current 20A 
lp Base current 4A 
Prot Total power dissipation at Tease < 25 C 150W 
Tete Storage temperature -65 to 200°C 
Junction temperature 200 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
8 8 
PNP 4, NPN 0, 
MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 
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! | 2N5878 
THERMAL DATA 
Rtn j-case Thermal resistance junction-case max 1.17. °C/W 


ELECTRICAL CHARACTERISTICS (Tesco = 25°C unless otherwise specified) 
lcso Collector cutoff | for 2N5877/75 V.,= 60V mA 
current (I_-= 0) for 2N5878/76 V.,.= 80V mA 


ince Collector cutoff | for 2N5877/75 Vee= 30V 1 |mA 
current (I, = 0) for 2N5878/76 Vo-= 40V 1 |mA 


Collector Cutoff 
current 
(V BE a 1.5V) 


for 2N5877/75 Vce=60V 
for 2N5778/76 Vce= 80V 
Tease = 150°C 

for 2N5877/75 Vce= 60V 
for 2N5878/76 Vcoe= 80V 


leRo Emitter cutoff Vep = 5V 1 |mA 
current (I¢= 0) 


Veo (susy* Collector-emitter | |p=200mA 
sustaining voltage for 2N5877/75 
(I, = 0) for 2N5878/76 


Vee (saty’ Collector-emitter | Ic =5A Ibp=0.5A 1 V 
saturation voltage | l- = 10A lp=2.5A 3 V 

VBE (sat) - Base-emitter le =10A lc=2.5A 2.5 | V 
saturation voltage 
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ELECTRICAL CHARACTERISTICS (continued) 


Cego Collector-base 
Capacitance 


ts Storage time 
ty Fall time 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 


E 
for 2N5877/2N5878 
for 2N5875/2N5876 


Safe operating areas Ic 


770 


c 
S 
© 


DC current gain (NPN types) 
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DC current gain (PNP types) 
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Collector-emitter saturation voltage Collector-emitter saturation voltage 
(NPN types) (PNP types) 
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Collector-base capacitance (NPN types) 
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Saturated switching characteristics 
a types) 
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Collector-base capacitance (PNP types) 
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Saturated switching characteristics 
(PNP types) 


|" "O° 5 9N583 2N5B85 
|.) ONBB84 2N5886 


ae EPITAXIAL-BASE NPN/PNP 


COMPLEMENTARY HIGH-POWER TRANSISTORS 


The 2N5885 and 2N5886 are silicon epitaxial-base NPN power transistors in Jedec T0-3 metal 
case, intend for power linear amplifiers and switching applications. The complementary PNP 
types are the 2N5883 and 2N5884. 


PNP | 2N5883 


2N5885 


2N5884 
2N5886 


ABSOLUTE MAXIMUM RATINGS 


Collector-emitter voltage (lp =0) 


Vcso Collector-base voltage (I_ =0) 80V 

VeRO Emitter-base voltage (Ic =0) 5V 

Ic Collector current 25A 

lem Collector peak current 50A 

lp Base current 7.5A 

Prot Total power dissipation at Tease <25°C 200W 

T stg Storage temperature -65 to 200°C 
Junction temperature 200°C 


For PNP types voltage and current values are negative. 


INTERNAL SCHEMATIC DIAGRAM 


C C 
B B 
PNP 4, NPN o; 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


39°5""* 


TO-3 


2/84 774 


| 9NE8B3 2N58B5 
ON5B84 2N5886 


THERMAL DATA 


Rth j-case Thermal resistance junction-case max 0.875 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,.=25°C unless otherwise specified) 


shi oe sans 


for 2N5883/2N5885 
Vce=30V 

for 2N5884/2N5886 
Vee = 40V 


IcEO Collector cutoff 
current (Ig =0) 


Icev Collector cutoff 
current (Vg¢ = -1.5V) 


Vcg=rated Vero 
Toase = 150°C 
Vce=rated VceEo 10}mA 


IcBo Collector cutoff Veg =rated Vero mA 
current (Ip =0) 
leBo Emitter cutoff Veg =5V 1 |]mA 
current (lc =0) 
Ic =200mA 
for 2N5883/2N5885 60 : 
for 2N5884/2N5886 80 
35 
7 
Veg(saty” Collector-emitter Ic=15A Ip=1.5A 
saturation voltage Ic=25A lp =6.25A 


VpeE(sat) Base-emitter Ic =25A lp =6.25A 2.5 
saturation voltage 

Vee* Base-emitter Ic=10A Vce=4V 1.5 
voltage 
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VceEo(sus)” Collector-emitter 
sustaining voltage 
(Ig =0) 


Nee” DC current gain 


a ew ow 


"| 2N5883 2N5885 
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ELECTRICAL CHARACTERISTICS (Continued) 


fr Transition frequency Ic=1A Vce=10V f=1MHz a 


Ccro Collector base Vep=10V Ir=O0 f=1MHz 500 
capacitance for PNP types 1000 


ts Storage time 
te Fall time 


* Pulsed: pulse duration = 300us, duty cycle <2% 
For PNP types voltage and current values are negative 


Vec=30V = Ic = 10A 


lpi =-lp2=1A 


Safe operating areas 
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DC current gain (NPN types) 


Es a ae 
SS Sha \— 
ee Pee a 


mami NO 
A ACEI 
ETCHING UT 


4 6 8 4 6 8 


Collector-emitter saturation voltage 
(NPN types) 
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DC current gain (PNP types) 
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Collector-emitter saturation voltage 
(PNP types) 
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Saturation voltage (NPN types) 


G-5205 
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Base emitter voltage (PNP types) 
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Collector-emitter saturation voltage 
(PNP types) 
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Base-emitter saturation voltage 
(PNP types) 
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Capacitances (NPN types) 
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Capacitances (PNP types) 
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Turn-on time (NPN types) 
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Turn-on time (PNP types) 
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2N6032 
| 2N6033 
MULTIEPITAXIAL PLANAR NPN | 


HIGH CURRENT, HIGH SPEED, HIGH POWER TRANSISTORS 


The 2N 6032 and 2N 6033 are silicon multiepitaxial planar NPN transistors in modified 
Jedec TO-3 metal case. 

They have high current, high power handling capability, fast switching speed and are 
intended for use in switching and linear applications in military and industrial equipment. 


ABSOLUTE MAXIMUM RATINGS 2N6032 | 2N6033 


Collector-base voltage (I, = 0) 


Voex Collector-emitter voltage (Ve-= -1.5 V, Reg = 50 2) 150V 
VoER Collector-emitter voltage (Ra- = 50 2 140V 
VoEo Collector-emitter voltage (I, = 0) 120V 
EBO Emitter-base voltage (I, = 0) 7V 
Ilo Collector current 40A 
lp Base current 
Prot Total power dissipation at T,... < 25 °C 140W 
stg Storage temperature -65 to 200 °C 
Junction temperature 200 °C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


Modified TO-3 


C-0008/1 
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THERMAL DATA 


Rith j-case Thermal resistance junction-case max 1.25 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 °C unless otherwise specified) 


loev Collector cutoff for 2N6032 

current (Vae= -1.5 V)) Vog= 110V . 
Voce = | O0V Take = 50°C 
for 2N6033 

Voge = 135V 

Vog= 100V Tyase = 150°C 


current (I, = 0) 
lego Emitter cutoff Vep=/7V 10 | mA 
current (I, = 0) 


VceEX (sus) COllector-emitter = 200 mA 
sustaining voltage for 2N6032 
(Veg = -I.5V, for 2N6033 
Ree = 502, L=2mH) 


Vcer (sus) Collector-emitter 
sustaining voltage 
(Ree=502, L=15mH) 


Ip = 200mA 
for 2N6032 


for 2N6033 


Veo (sus) Collector-emitter Ip = 200mA 
sustaining voltage for 2N6032 
(Ip = 0) for 2N6033 


for 2N6032 
lI, =50A Ip =5A 
for 2N6033 

ll =40A 1, =4A 


Collector-emitter 


Voce (sat) : 
saturation voltage 


Vee (say Base-emitter for 2N6032 
saturation voltage lr = S0A Ip =5A 
for 2N6033 


= 40A 


lc 


782 


2N6032 
2N6033 


ELECTRICAL CHARACTERISTICS (continued) 


Parameter Test conditions Min. Typ. Max, Unit 


Vee* Base-emitter voltage | for 2N6032 
Ilr = 50A 
for 2N6033 


hee” DC current gain for 2N6032 
I, = 50A 
for enous. 
lo 


Corpo Collector-base 
Capacitance 


Rise time 


Fall time 


Second breakdown 
collector current 


Second breakdown 
energy 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** Pulsed: 1 s non repetitive pulse 
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Safe operating areas DC current gain 
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Base-emitter saturation voltage 
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Saturated switching characteristics 
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Ccgo 
(pF) 


1000 


800 


600 


200 


Prot 
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2N6032 
2N6033 


Collector-base capacitance 


eed eet tee tei 
Sea e eee ae 
RVR eee REE 
Pa A a 
Pelee ett al La aes hale 
el eee Wee deoicd 
co ee 


12 16 20 Vcp (V) 


Power rating chart 


PsA le 
aie 


ames 
PA festfe de ea 

ea / | 
tl 

mim 

| 

W 

me 

= 

= 

i 

= 


SING 
Me Heche Sheed NS es) 
ae ae eS eal 
BReRePese Se 
esl IS tse TEN 


150 Tease (°C) 


50 


“© >: 9NGO37 2NG034 
| 2NB038 2N6035 


os EPITAXIAL-BASE NPN/PNP 


MEDIUM POWER DARLINGTONS 


The 2N6037, 2N6038 and 2N6039 are silicon epitaxial-base NPN power transistors in mo- 
nolithic Darlington configuration and are mounted in Jedec TO-126 plastic package. 
They are intended for use in medium power linear and switching applications. 


The complementary PNP types (the 2N6034, 2N6035 and 2N6036 respectively) have same 
characteristics of NPN types but voltage and current values are negative. 


ABSOLUTE MAXIMUM RATINGS 


Collector-base voltage (Ie = QO) 
Collector-emitter voltage (Ip = 0) 


2N6037 | 2N6038 | 2N6039 


80V 


EBO Emitter-base voltage (Ic = 0) 
Ic Collector current 4A 
lom Collector peak current 8A 
lp Base current 100mA 
Prot Total power dissipation at Tease S 25 °C 40W 
Tstg Storage temperature -65 to 150 °C 
Junction tempetature 150 


S-1036/t 


MECHANICAL DATA 


27mes 


1.2 
Q58 


PO32 
(1) Within this region the cross-section of the leads ts uncontrolled TO-126 (SOT-32) 
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' ¢ * 1 | 2N6037 2N6034 
— <|. * N6038. 2NBO35: 
| °° 3s) Q2N6039 2N6036 


THERMAL DATA 


Rei pease Thermal resistance junction-case max 3.12 °C/W 
Reh j-amb Thermal resistance junction-ambient max 83.3 °C/W 


ELECTRICAL CHARACTERISTICS (Tease = 25°C unless otherwise specified) 


lcBo Collector cutoff for 2N6037 
current (I— = Q) for 2N6038 
for 2N6039 


for 2N6037 
for 2N6038 Vce- =60V 
for 2N6039 


for 2N6037 
for 2N6038 Voce =60V 
for 2N6039 Voce =80V 
Tease = 125 °C 

for 2N6037. Voce =40V 
for 2N6038 Vcore = 
for 2N6039 Vcr 


lEBo Emitter cutoff Ven = 5V 
current (Ic =0) 


Collector cutoff 
current (Iz = 0) 


lcEO 


Collector cutoff 
current (Veg = 1.5V) 


lcex 


VeeEo (sus) Collector-emitter 
sustaining voltage for 2N6037 
(lz = 0) for 2N6038 
for 2N6039 


Vee (sat)  Collector-emitter lc = 2A lp = 8mA 2 
saturation voltage lc = 4A lp = 40mA 3 

Vee (sat)  Base-emitter lc = 4A lz = 40mA 4 
saturation voltage 


Vee. Base-emitter voltage |Io = 


> 
< 
O 

m 

I 

w 
< 
No 
foe) 
lah 


hee* DC current gain 


Small signa' current =0.75A Vee = 10V 

gain = 1MHz — 
Coso Collector-base = 10V 

capacitance ie = 1MHz I_e =0 (©)100 | pF 


*Pulsed: pulse duration = 300 us, duty cycle= 1.5% (e¢) for PNP types 200 pF 
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DC transconductance 
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Collector-emitter saturation voltage 
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Collector-emitter saturation voltage 
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Saturated switching characteristics 
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Saturated switching characteristics 
(PNP) 
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EPITAXIAL-BASE NPN/PNP 


ADVANCE DATA 


GENERAL PURPOSE 


The 2N6045 is a silicon epitaxial-base NPN transistor in monolitic Darlington configuration 
and is mounted in Jedec TO-200 plastic package. It is intended for use in power linear and 
switching applications. The complementary PNP type is the 2N6042. 


ABSOLUTE MAXIMUM RATINGS 


VcsBo Collector-base voltage 100 ~+V 
VcEO Collector-emitter voltage 100 ~2V 
le Collector current 12 A 
lom Collector peak current 15 A 
lp Base current 0.2 A 
Prot Total power dissipation at Tease <25 C 80 W 
T stg Storage temperature -65to 150 °C 
Tj Junction temperature 150° °C 
For PNP type voltage and current values are negative. 
INTERNAL SCHEMATIC DIAGRAMS 
C . 
B B 
PNP = NPN _ 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


¢-0132 TO-220 
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THERMAL DATA 


Rth j-case Thermal resistance junction-case max 1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,- = 25°C unless otherwise specified) 


eee a 


Vee = 100V 


lEBo Emitter cutoff 
current (I¢ = 0) 


lcEO Collector cutoff 
current (I, = 0) 


Vee us). Collector-emitter | I¢ = 100mA 
sustaining voltage 
Vee (at)  Collector-emitter | I~ =3A = 12mA 
saturation voltage | I. =8A oe = 80mA ; 


Vee cat).  Basee-emitter 
saturation voltage 


Vee (on) _ Base-emitter 
voltage 


DC current gain 


Small signal 
Current gain 


Ccgo Collector-base 
capacitance (Il-=0) 


3 =10V f=1MHz 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
For PNP type voltage and current value are negative. 
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EPITAXIAL-BASE NPN/PNP 9 “MPITT 2¥ozt 


GENERAL PURPOSE COMPLEMENTARY PAIRS 


The 2N 6107, 2N 6109, 2N 6111, 2N 6288, 2N 6290 and 2N 6292 are epitaxial-base silicon 
transistors in Jedec TO-220 plastic package. They are intended for a wide variety of 
medium power switching and linear applications. 

The PNP types are the 2N 6107, 2N 6109, 2N 6111 and their complementary NPN types 
are the 2N 6292, 2N 6290 and 2N 6288 respectively. 


PNP*| 2N6107 | 2N6109 | 2N6111 


ABSOLUTE MAXIMUM RATINGS 


Voso Collector-base voltage (I, = 0) 80V 60V 40V 

Voex Collector-emitter voltage (Rg- = 1002) 80V 60V 40V 

VoEo Collector-emitter voltage (I, = 0) 70V 50V 30V 

VeBo Emitter-base voltage (I, = 0) SV 

lo Collector current 7A 

Ip Base current 3A 

Prot Total power dissipation at T,.,.< 25 °C 40W 

T stg Storage temperature -65 to 150 °C 
Junction temperature 150 °C 


* For PNP devices voltage and current values are negative 
INTERNAL SCHEMATIC DIAGRAMS 


NPN : PNP : 


8 


oO 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c- 0192 TO-220 
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2N6107 2N6292 
2N6109 2N6290 
2N6111 2N6288 


THERMAL DATA 


max 3.125 °C/W 


Rthj-case Thermal resistance junction-case 
max 70 °C/W 


thj-amb _-_ [hermal resistance junction-ambient 


ELECTRICAL CHARACTERISTICS: (T,.,. = 25 °C unless otherwise specified) 


2N6111 2N6107 | PNP 
Test conditions | 2N6109 | 2N6107_ 


2N6288 nmi NPN 


(Veg = 1.5V) 


loEX 


Tt 


case ~ 


loco «= (Ig = 0) 


Veo 5 V) 


lEBo 


= 1 fl 


* 
Vee 


* 
Nee 


a a re a 
puPpes | # jos; [vo [wo [10 
NeNypes 4 fost j#_[#_[#_|™" 

[Cos C= tiie Vew= toy [|_| 250] 950] 250) oF 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
° For PNP devices voltage and current values are negative 
For characteristic curves see the BD 533 (NPN) and BD 534 (PNP) series 


794 


HAHA! AAHAH 
NO N 


wer tee meena Gay Mae 


/ os se < QNB121 2N6124 
-| -' QN6122 2N6125 


EPITAXIAL-BASENPN/PNP 


MEDIUM POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N 6121, 2N 6122 and 2N 6123 are silicon epitaxial-base NPN power transistors in 
Jedec TO-220 plastic package, intended for use in medium power linear and switching 
applications. 

The complementary PNP types are the 2N 6124, 2N 6125 and 6126 respectively. 


ABSOLUTE MAXIMUM RATINGS NPN 


2N6122]2N6123 
2N6124| 2N6125)2N6126 


Vcpo  Collector-base voltage (I_ = 0) 60V 80V 
Vees Collector-emitter voltage (Vg_ = 0) 60V 80V 
Veceo Collector-emitter voltage (Il_ = 0) 60V 80V 

Epo Emitter-base voltage (Ic = 0) 5V 

Cc Collector current 4A 
lom Collector peak current 7A 
lp Base current 1A 
Prot Total power dissipation at Tease < 25°C 40W 

sta Storage temperature -65 to 150°C 

Junction temperature 150°C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€-0932 TO-220 
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~- 2N6121. 2N6124 
? 2NG122° 2N6125 
| 2N6123 2NG126 


THERMAL DATA 


max 3.12 °C/W 
max 70 °C/W 


R Thermal resistance junction-case 


th j-case . ; : i 
Thermal resistance junction- ambient 


th j-amb 


ELECTRICAL CHARACTERISTICS (T,,.,, = 25 °C unless otherwise specified) 


lopo Collector cutoff for 2N6121/24 | Veg = 45 V 
current (I; = 0) for 2N6122/25 | Vog = 60 V 
for 2N6123/26 | V.,= 80V 


for 2N6121/24 Voge = 
for 2N6122/25 Vo~= 60 V 
for 2N6123/26 Vo.= 80V 


loex Collector cutoff 
current (Ve- = -1.5V) 


Toase = 125 °C 
for 2N6121/24 jVoe= 45 V 
for 2N6122/25 Voge = 60 V 


for 2N6123/26 Vo-= 80 V 


lcEO Collector cutoff 
current (I, = 0) 


for 2N6121/24 Voge = 45 V 
for 2N6122/25 Vog= 60V 
for 2N6123/26 Vc. = 80V 


leRo Emitter cutoff 
current (Il, = 0) 


Veo (sus) COllector-emitter 
sustaining voltage 
(Ip = 0) 


Voce (sat). Collector-emitter 
saturation voltage 


Vee 


Nee* DC current gain lo =15A Vop=2V 
for “9N6121/24 
for 2N6122/25 
for 2N6123/26 

l. =4A Vop=2V 

for 2N6121/24 

for 2N6122/25 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
For PNP types voltage and current values are negative 
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Collector-emitter saturation voltage 
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Base-emitter saturation voltage 
(NPN types) 
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Collector-emitter saturation voltage 
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Collector-base capacitance 
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Transition frequency (PNP types) 
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EPITAXIAL-BASE NPN/PNP | _- 2N6284 2N6287 


COMPLEMENTARY POWER DARLINGTONS 


The 2N6282, 2N6283, 2N6284 and the complementary PNP types 2N6285, 2N6286, 2N6287 
are epitaxial-base silicon transistors in monolithic Darlington configuration in Jedec TO-3 me- 
tal case. They are intended for general-purpose amplifier and low-frequency switching appli- 
cations. 


NPN | 2N6282 | 2N6283 | 2N6284 


ABSOLUTE MAXIMUM RATINGS — pnp | 2N6285 | 2N6286 | 2N6287 
VcEo Collector-emitter voltage (Ip =0) 60V 80V 100V 
Vcso Collector-base voltage (I_-=0) 60V 80V 100V 
VeBo Emitter-base voltage (lc =0) 5V 

Ic Collector current 20A 

lcm Collector peak current 40A 

Ip Base current 0.5A 

Prot Total power dissipation at Tcgase <25°C 160W 

Tstg Storage temperature —65 to 200°C 

Tj Junction temperature 200°C 


For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


$- 1036/1 


MECHANICAL DATA 


Collector connected to case 


og 5™s? 
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THERMAL DATA 


Rth j-case 


| 2N6282 2N6285 


Thermal resistance junction-case 


max 1.09 °C/W 


ELECTRICAL CHARACTERISTICS (T,35e=25°C unless otherwise specified) 


Collector cutoff 
current (Ip =0) 


IcEO 


Emitter cutoff 
current (Ic =0) 


lEBO 


Collector cutoff 
current (Vge¢= — 1.5V) 


IcEV 


Vceo(sus)” Collector-emitter 
sustaining voltage 
(lp =0) 


Collector-emitter 
saturation voltage 


VcE(sat)™ 


Base-emitter 
saturation voltage 


VBE(sat) 


Vee* Base-emitter voltage 


for 2N6282, 2N6285 
Vce=30V 
for 2N6283, 2N6286 
Vce=40V 
for 2N6284, 2N6287 
Vce = 50V 


1 |mA 

1 [mA 

1 |mA 

mA 

mA 
3 
100 


Vce= rated Vcgo 
Vce=rated Vcgo 


Ilc=0.1A 

for 2N6282, 2N6285 
for 2N6283, 2N6286 
for 2N6284, 2N6287 


Ic=10A 
Ic =20A 


Ip= 40mA 
lIp= 200mA 


Ic=10A Vce=3V 
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ELECTRICAL CHARACTERISTICS (Continued) 


Nee* DC current gain Ic=10A Vcp=3V 750 18000 
lc=20A Vce=3V 100 


Vep=10V— Ie =0 
f=0.1MHz 

for 2N6282, 2N6283, 2N6284 
for 2N6285, 2N6286, 2N6287 


Ccso Collector-base 
capacitance 


hfe Small signal 


current gain 


* Pulsed: pulse duration = 300us, duty cycle <2% 
For PNP types voltage and current values are negative 


Safe operating areas G-5280 
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DC current gain (PNP types) 
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Saturation voltages (NPN types) 
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Saturation voltages (PNP types) 
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Small signal current gain (PNP types) 
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Capacitances (PNP types) 


Saturated switching times (PNP types) 
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EPITAXIAL-BASE NPN oo 2NB8BB 


POWER DARLINGTON TRANSISTORS 


The 2N 6386, 2N 6387 and 2N 6388 are silicon epitaxial-base NPN transistors in 
monolithic Darlington configuration and are mounted in Jedec TO-220 plastic package. 
They are intended for use in low and medium frequency power applications. 


ABSOLUTE MAXIMUM RATINGS 2N6386 | 2N6387 | 2N6388 
VosBo Collector-base voltage (I, = 0) 40V 60V 80V 
VoEV Collector-emitter voltage (Va_- = -1.5 V) 40V 60V 80V 
VoeR Collector-emitter voltage (Ra-< 1002) 40V 60V 80V 
VoeEo Collector-emitter voltage (I, = 0) 40V 60V 80V 
Veo Emitter-base voltage (I, = 0) SV 5V 5V 
Ic Collector current BA 10A 10A 
lom Collector peak current 15A 

Ip Base current 250mA 

Prot Total power dissipation at T,2.. < 25 °C 65W 

Totg Storage temperature -65 to 150 °C 

T; Junction temperature 150 °C 


INTERNAL SCHEMATIC DIAGRAM 


eo | RI Typ 10kN 
O€ 


R2 Typ. 1500 


MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


c= 0192 TO-220 
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THERMAL DATA 


Rihj-case 4 | hermal resistance junction-case max 1.92 °C/W 


ELECTRICAL CHARACTERISTICS (T,,,. = 25 °C unless otherwise specified) 


eC 


loev Collector eulon Voe= = 40V for 2N6386 
for 2N6387 
for 2N6388 


for 2N6386 
Vogp= 60V for 2N6387 
for 2N6388 


for 2N6386 
Voce = 60V for 2N6387 
= for 2N6388 


lego Emitter-base Vep= 5V 5 | mA 
current (I, = 0) 


VcEo (sus), COllector-emitter 


IcEO Collector cutoff 
current (I, = 0) 


sustaining voltage for 2N6386 
(Ip = 0) for 2N6387 
for 2N6388 


VceER (sus). Collector-emitter 


sustaining voltage for 2N6386 
(Ree = 100 22) for 2N6387 
for 2N6388 


Voev (Sus) * Collector-emitter 
sustaining voltage 
(Vee= -1.5 V) 


for 2N6386 
for 2N6387 
for 2N6388 


Collector-emitter for 2N6386 


Voce (sat)” 


saturation voltage ll =3A lp = 6mA 
for 2N6387 and2N6388 
es = 5A Ip _ 10mA 
for 2N6386 
ll =8A lp = 80mA 
for 2N6387 and2N6388 


lb =10A Ig =100mA 
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ELECTRICAL CHARACTERISTICS (continued) 


Base-emitter voltage | for 2N6386 
lr =3A Vop=3V 
for 2N6387 and2N6388 
ll =5A Vope= 3 V 
for 2N6386 
lr =8A Vop=3V 
for 2N6387 and2N6388 
lr =10A Vop= 3 V 


DC current gain for 2N6386 
ll =3A Vope= 3V" 
for 2N6387 and2N6388 
lo =5A Vor=3V 
for 2N6386 
ll =8A Voe=3V 
for 2N6387 and 2N6388 
= 10A Vop= 3V 


Small signal 
Current gain 


Paralled-diode for 2N6386 

forward voltage ll =8A 
for 2N6387 and 2N6388 
le = 10 A 


Cogo Collector-base 
Capacitance 


Second breakdown 
collector current 


Second breakdown Ls 


* Pulsed: pulse duration = 300 us, duty cycle = 1.5% 
** Pulsed: 1s non repetitive pulse 


For characteristic curves see BDX33/BDX3é4 series 


2N6486 2N6489 
2N6487 2N6490 


ameess 08! EPITAXIAL-BASE NPN/PNP 


POWER LINEAR AND SWITCHING APPLICATIONS 


The 2N6486, 2N6487 and 2N6488 are silicon epitaxial-base NPN transistors 
mounted in Jedec TO-220 plastic package. 

They are intended for use in power linear and switching applications. 

The complementary PNP types are the 2N6489, 2N6490 and 2N6491 respectively. 


NPN | 2N6486 | 2N6487 | 2N6488 


ABSOLUTE MAXIMUM RATINGS 
Z2N6489 | 2N6490 | 2N6491 


Veso Collector-base voltage (1_ = 0) 70V 90V 
Vcex Collector-base voltage (Vge = 1.5V; Ree = 100) 70V 90V 
Vceo Collector-base voltage (I_ = 0) 60V 80V 
Vesno  Emitter-base voltage (Ic = 0) 5V 
Cc Collector-current 15A 
lp Base-current : 5A 
Prot Total power dissipation at Tcase S 25°C 75W 
Tease = 25 C 1.8W 
Tay Storage temperature -65 to 1 50°C 
Junction temperature 150 C 


* For PNP types voltage and current values are negative 


INTERNAL SCHEMATIC DIAGRAMS 


C C 
B B 
PNP, NPN 6, 
MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


C- 0132 TO-220 


°°. 2N64B6 2NB489 
| ONG487 2N6490 
555) BN6488 2N6AQI 


THERMAL DATA 


max 1.67 °C/W 
max 70 °C/W 


Thermal resistance junction-case 
Thermal resistance junction-ambient 


Rth j-Ccase 
Rth j-amb 


ELECTRICAL CHARACTERISTICS (T,.;. = 25°C unless otherwise specified) 


Test conditions Min. Typ. Max.| Unit 


Ice Collector-cutoff for 2N6486/89 Vce = 20V 1}|mA 
current (lg = 0) for 2N6487/90 3 Voce = 30V 
for 2N6488/91 


Collector-cutoff for 2N6486/89 
current (Vgge=—1.5V| for 2N6487/90 Vee = 65V 
Ree = 1000) for 2N6488/91 Voge = 85V 
Tessa = 150°C 

for 2N6486/89 Vce = 40V 
for 2N6487/90 Voce = 60V 
for 2N6488/91 


Collector-cutoff 
current (Ree=1000) 


for 2N6486/89 
for 2N6487/90 Vc = 55V 
for 2N6488/91 Voge = 75V 


lego Emitter-cutoff Vee = OV 
current (Ic = 0) 


VcEoO (sus)’ Collector-emitter lc = 200MA 


sustaining voltage | for 2N6486/89 
(Iz = 0 for 2N6487/90 
for 2N6488/91 


Vcer (sus), Collector-emitter lc = 200mA 
sustaining voltage | for 2N6486/89 
(Ree = 1000) for 2N6487/90 


for 2N6488/91 
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ELECTRICAL CHARACTERISTICS (continued) 


Min. Typ. Max. 


VoeEx (sus) Collector-emitter Ic = 200mA 
sustaining voltage | for 2N6486/89 
(Vee = —1.5V, for 2N6487/90 
Ree = 1000) for 2N6488/91 


Voce sat)’ Collector-emitter llc = 5A l3p = 0.5A 
saturation voltage | Ilo = 15A Ip = 5A 


Vee* Base-emitter lc = 5A Vee = 4V 

voltage Ic = 15A Voce = 4V 

h DC current gain lc = 5A Vee = 4V 20 
lo = 15A Voce = 4V 5 


FE” 
Nie Small signal lc = 1A 
current gain 
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* Pulsed: pulse duration = 300us, duty cycle <2%. 


For PNP types voltage and current values are negative 
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MULTIEPITAXIAL MESA NPN 286498 


ADVANCE DATA 


HIGH VOLTAGE POWER SWITCH 


The 2N6497/98/99 are silicon multiepitaxial mesa NPN transistors in Jedec TO-220 plastic 
package particularly intended for switch-mode applications. 


ABSOLUTE MAXIMUM RATINGS 2N6497 | 2N6498 | 2N6499 


Collector-base voltage (I_- = 0) 
Vceo Collector-emitter voltge (15 = 0) 
Veso Emitter-base voltage (I. = 0) 


Cc Collector current 5A 
lom Collector peak current 10A 
lp Base current 2A 
Prot «Total power dissipation at Teaco < 25°C SOW 
stg ‘Storage temperature -65 to 150°C 
Junction temperature 150°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA : Dimensions in mm 


Collector connected to tab. 


C- 0132 TO-220 
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THERMAL DATA 


Ren pease Thermal resistance junction-case max 1.56 °C/W 


ELECTRICAL CHARACTERISTICS (T.,.. = 25 C unless otherwise specified) 


lcey Collector-cutoff for 2N6497 
current Vee = 350V 
(Vee= -1.5V) Vee =175V Tease = 100°C 
for 2N6498 
Vce = 400V 
Vee =200V Tease = 100°C 
for 2N6499 
Voce = 450V 
Vee = 225V Tease = 100°C 


leEBo Emitter cutoff 
current (Ic = 0) 


Veo (sus) Collector-emitter | Ic =25mA for 2N6497 
sustaining voltage for 2N6498 
(lg =0) for 2N6499 


hee DC current gain le = 2.5A Vee = 10V 
I.=5A - Vop = 10V 


Vee Gat). Collector-emitter | Io =2. lz =0.5A 
saturation voltage for 2N6497 


for 2N6498 
for 2N6499 
lg = 2A All types 


Storage time 
Fall time 


* Pulsed: pulse duration = 300us, duty cycle = 1.5% 
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Saturated switching characteristics Saturated switching characteristics 
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Saturated switching characteristics Clamped reverse bias safe operating 
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Fig. 1 — Clamped E,,, test circuit 


TEST CONDITIONS: 
sV>|-v,_|2 2v 
Ic /Ip>4 
2151 |-l52 |>Ig1 
'p= adjusted for 


nominal | 
Reg zadjusted for 


lg2 
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| MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE POWER SWITCH 


The 2N6544 and 2N6545 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case. They are intended for high voltage, fast switching applications. 


ABSOLUTE MAXIMUM RATINGS 2N6544 | 2N6545 


Collector-emitter voltage (Vpe = 0) 650V 850V 


Vcex (Clamped) Collector-emitter voltage (Vge = —5SV) 350V 450V 

Vceo Collector-emitter voltage (lp = 0) 300V 400V 

Vepo Emitter-base voltage (Ic = 0) 9V 

Ic Collector current 8A 

lom Collector peak current (t, = 10ms) 16A 

lp Base current 8A 

Prot Total power dissipation at Tcase = 25°C 125W 

T stg Storage temperature —65 to 200°C 
Junction temperature 200°C 


INTERNAL SCHEMATIC DIAGRAM C 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 


5/80 818 


THERMAL DATA 


Rin j-case 


Thermal resistance junction-case 


PRENSA KOON NOL BAe 


m8) 2NBBAg 
oh) 2N6545 


°C/W 


ELECTRICAL CHARACTERISTICS (T,.;. = 25°C unless otherwise specified) 


Tenteontons [inp Woe 


Collector cutoff 
current (Vee = 0) 


Ices 


Collector cutoff 
current (Ree = 502) 


Icer 


Emitter cutoff 
current (Ic = 0 


lEBo 


VcEo (sus)” Collector-emitter 
sustaining voltage 
(Ip = 0) 


Vcex (sus) Collector-emitter 
sustaining voltage 
(clamped E,,p) 


for2N6544 Voz = 650V 
for2N6545 Voz = 850V 
Tease = 100°C 

for2N6544 Voz = 650V 
for2N6545 Voz = 850V 


Tcase = 100°C 
for2N6544 Voce = 650V 
for 2N6545 = Vce = 850V 


for 2N6544 
for 2N6545 


L = 180nH 

Vee = —5V 

Tease = 100°C 

Velamp = rated Voex (sus) 
lo = 4.5A 

for 2N6544 

for 2N6545 


rated Vceo (sus)! 00V 


Volamp = 
lo = 

for 2N6544 
for 2N6545 


Is/b Second breakdown] t = 1 s (non repetitive) 0.2 
collector current Voce = 100V 


Es/p 
energy 


Second breakdown] L = 40u41 
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ELECTRICAL CHARACTERISTICS (continued) 


Test conditions Min. Typ. Max. 


Nee* DC current gain Ilo = 2.5A Voce = 3V 12 60 
Io = 5A VcE = 3V 7 35 


VcE (sat). Collectoremitter 
saturation voltage 


— | AO —_ 
oO; on on. 


VBE (sat) - Base-emitter 
saturation voltage 


fr Transition Ilo = 0.3A Voce = 10V 
frequency f = 1MHz 6 


r 
Ccso Collectorbase Vop = 10V le =0 
Capacitance f = 1MHz 


ec aca 
Ip1 = —lp2 = 1A 
tf Fall time 


ts Storage time 


t; Fall time 


* Pulsed: pulse duration = 300us, duty cycle = 1.5%. 
For characteristic curves see the BUW 35 type. 


NO ; 
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INDUCTIVE LOAD 

Ic = 5A (pk) 

Ip = 1A VBE = —5V 

L = 180uH 

Tease = 100°C 

for 2N6544 — Viamp =350V 
for 2N6545 — Vclamp =450V 
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MULTIEPITAXIAL MESA NPN 


HIGH VOLTAGE, HIGH CURRENT POWER SWITCH 


The 2N6546 and 2N6547 are multiepitaxial mesa NPN transistors in Jedec TO-3 
metal case, intended in fast switching applications for high output power. 


ABSOLUTE MAXIMUM RATINGS 2N6546 | 2N6547 


Collector-emitter voltage (Vpe = 0) 650V 850V 
(Clamped) Collector-emitter voltage (Vgc = —5V) 350V 450V 
Vceo Collector-emitter voltage (lp = 0) 300V 400V 
Epo Emitter-base voltage (Ic = 0) OV 
Ic Collector current 15A 
lom Collector peak current 30A 
lp Base current 10A 
Prot Total power dissipation at Tcase < 25°C 175W 
T stg Storage temperature —65 to 200°C 
Junction temperature : 200°C 


INTERNAL SCHEMATIC DIAGRAM 


MECHANICAL DATA Dimensions in mm 


Collector connected to case 


TO-3 


821 5/80 


S)) ONG546 
ae 
a) N6547 


THERMAL DATA 


Rthj-case  !hermal resistance junction-case max. 1 °C/W 


lceR 


ELECTRICAL CHARACTERISTICS (T.ase = 25°C unless otherwise specified) 
Ices Collector cutoff for 2N6546 Vor = 650V 1]mA 
current (Vee = 0) for 2N6547 Vcr = 850V 1|}mA 
Tease = 100°C 
41mA 
for 2N6547 Vcr = 850V 4);mA 
Collector cutoff Tease = 100°C 
current (Rge=500)| for 2N6546 = Vce = 650V 5 | mA 
for 2N6547 Vcr = 850V 5 |mA 
lEBo Emitter cutoff Vesn = OV 1 
current (Ic = 0) 
Voex (sus). COllector-emitter Ic/Ip =5 
sustaining voltage | L = 180uH 
(clamped Es;p) Vee = —5V 
Vetamp = rated Vcex (sus) 
Ic = 8A 
for 2N6546 


Test conditions Min. Typ. Max Unit 
for 2N6546 Vcr = 650V 
Vceo (sus) Collector-emitter | Ic = 100mA 
sustaining voltage | for 2N6546 300 V 
(Ip = O) for 2N6547 400 V 
Tease = 100°C 
for 2N6547 


<< 


450 


Velamp = rated VocEo (sus)—| OOV 
Io = 5A 

for 2N6546 

for 2N6547 


200 
300 


Is/b Second breakdown | t = 1s (non repetitive) 
collector current Voce = 100V 


second breakdown | L = 40uH 


V 
V 
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ELECTRICAL CHARACTERISTICS (continued) 


hee* DC current gain Ilo = 5A Voce = 2V 
Ic = 10A VoE = 2V 


VoE (sat) Collector-emitter lo = 10A lp = 2A 
saturation voltage | Il, = 15A lp = 3A 

Tease = 100°C 
lc = 10A lp = 2A 


Vee (sat). Base-emitter lc = 10A lp = 2A 
saturation voltage | T,... = 100°C 
Ilo = 10A lp = 2A 


fr Transition Io = 0.5A Voce = 10V 
frequency f = 1MHz 


Copo Collecto-base Vos = 10V le =0 
Capacitance f = 1MHz 


RESISTIVE LOAD 
t. Storage time Vec = 250V__Ic = 10A 
lb ams —lpe = 2A 
ts Fall time 


INDUCTIVE LOAD 
Storage time Ic = 10A (pk) 

lB1 = 2A Vee = —5V 

L = 180,H 


Tease = 100°C 
t; Fall time for 2N6546 = Velamp = 350V 
for 2N6547 — Vlamp = 450V 


* Pulsed: pulse duration = 300us, duty cycle = 1.5%. 
For characteristic curves see the BUW 45 type. 
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 2N6702 
eels MULTIEPITAXIAL PLANAR NPN 


SWITCHING AND GENERAL PURPOSE 


The 2N6702 is a silicon multiepitaxial planar NPN transistor and is mounted in Jedec 
TQ--220 plastic package. 
It is intended for various switching and general purpose applications. 


ABSOLUTE MAXIMUM RATINGS 


Vecev Collector-emitter voltage (Vgc = -1.5 V) 140 V 
VcEO Collector-emitter voltage (Ip = 0) 90 V 
VeEBO Emitter-base voltate (Ic = 0) 7 V 
Ic Collector current 7 A 
lom Collector peak current 10 A 
Ip Base current 5 A 
Prot Total power dissipation (Tease < 25°C) 50 W 
T stg Storage temperature -65to 150 °C 
Tj Junction temperature 150 °C 
INTERNAL SCHEMATIC DIAGRAM 

c 

| | 

E 

MECHANICAL DATA Dimensions in mm 


Collector connected to tab. 


€~ 0132 TO-220 
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THERMAL DATA 


Rth j-case Thermal resistance junction-case max. 2.5 °C/W 


ELECTRICAL CHARACTERISTICS (T,.,. = 25°C unless otherwise specified) 


Collector cutoff 
current 
(Vee =-1] 5V) 


VcE = 140V 
Vee = 140V 
at Tease = 125°C 


Emitter cutoff 
current (I¢ = 0) 


VceEo(sus) Collector-emitter 
sustaining voltage 
(Ip = 0) 


Ic = 100mA 


i 
DC current gain Ic = 0. a Vee =2V 
lc = a Vee = 2V 
Small signal le =0.5A; Ver = 10V 
current gain f = 5MHz 
Transition frequency Ic = 0.5A; Vee = 10V 200 | MHz 
f = 5MHz 
le =0; Vcp = 10V 50 
= 100KHz 


Vee =20V; t= 100ms A 


VceE(sat)  Collector-emitter 
saturation voltage 


Ic =5A; Iz =0.5A 
lc =7A; ls =0.7A 


* Base-emitter 
saturation voltage 


lc = 5A; lp =0.5A 


VBE\(sat) 


CcBo Collector base 
capacitance 


Is /b Second breakdown 


Delay time 


Storage time 


0.1 


Ie = 5A; Ig3 = —lpo= 0.5A 
Vec = 70V 


Fall time 


* Pulsed: pulse duration = 300 psec.; duty cycle < 2%. 
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